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Abstract 

This study is concerned with the many forces which have an economic influence 
on farmland values. Participants in the farmland market may not be aware of all factors 
which influence farmland values. An element of confusion may exist in the farmland 
market due to uncertainty concerning the effects that future benefits of owning farmland 
may have on the current market values for farmland. Landowners, potential farmland 
buyers and farm mortgage lenders share in this uncertainty and thus have a need for 
greater knowledge of farmland values and their determinants. 

The primary objective of the study is to determine those factors which exert an 
influence on changes in Alberta farmland values which have occurred over time. A further 
objective is to observe the functioning of farmland markets, particularly with respect to 
the interrelated nature and the relative magnitude of economic factors. As well, future 
implications concerning market prices for farmland are evaluated. Economic models are 
developed to expiain Alberta farmland values at the provincial and census division levels. 
Ordinary least-squares regressions provide estimates of economic relationships which 
might influence Alberta farmland values. The models are evaluated in both linear and 
logarithmic forms. The major focus of the empirical research is to determine the factors 
which could explain variations in farmland values over time. Analysis of pooled 
cross-sectional and time-series data of census division farmland values are also 
undertaken in order to include the influence of quantity of farmland transferred. 

Statistical complications associated with time-series data limit the number of 
explanatory variables which may be included in an economic model of the farmland 
market. Accordingly, no individual model is able to represent all the economic 
relationships which might function in determining Alberta farmland values. A number of 
economic models are employed to determine whether hypothesized forces have an 
influence on farmland values. From the statistical results of these economic models, a 
number of economic infiuences on farmland values can be inferred. 

The results for variables representing expected productive returns and expected 
capital gains, suggest these factors are major influences on provincial farmland values. 
From the estimates for these variables, it appears that emphasis is placed on more recent 


levels of returns and capital gains rather than those of many past periods. Expected 
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increases of productive returns and of capital gains (based on previous levels of real 
Capital gains) appear to be related to increasing farmland values. However, the estimated 
elasticity coefficients for previous farmland values and farm enlargement suggest these 
factors have the largest relative impact on real farmland values. The results of the 
regression analyses suggest that farmland purchasers may tend to include information on 
previous levels of farmland values together with other explanators in decisions relating 
to farmland values. The results also indicate that the process of farm enlargement over 
time influences farmland values. This result most likely occurs through the combined 
influence of technological progress and economies of size. Changes in Alberta farmland 
values may also be influenced by other forms of technological advance, economic 
development and concessional credit. These factors all appear to have direct influences 
on farmland values. 

The statistical results are not consistent with the hypothesis that there is a 
negative relationship between the quantity of farmland transferred and farmiand values. 
As well, a variable ope suriye the ratio of the index of farm product prices relative to an 
index of farm mortgage credit costs, appears to have a significant inverse relationship 
with Alberta farmland values. 

The empirical results also provide insights that might aid future studies of 
farmland values. Improved analyses of farmland values might be achieved through data 
which are less highly aggregated or data which are transformed to reduce the level of 
intercorrelation among explanatory variables. As well, more refined analyses of the 
pooled cross-sectional and time-series data could be achieved through the use of 
superior regression techniques. Future studies may also pursue questions which have 
evolved from this study. The nature of farm enlargement could be evaluated to determine 
whether farm enlargement takes place to achieve economies of scale or to achieve 
wealth. As well, the influence of concessional credit could be further evaluated to 
determine the relative impact of the availability of funds and of reduced interest rates 


(one component of concessional credit) on farmland values. 
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I. Introduction 
Increasing farmland values are the consequence of numerous forces, particularly 
those of economic, social, political and legal characters. The objective of this study is to 
identify those forces having an observed effect on Alberta farmland values. Furthermore, 
an attempt will be made to determine the importance of the identified factors through 


estimating the effect of each force on farmland values. 


A. Problem Specification 

Figure 1.1 illustrates provincial farmland values for Alberta. These have risen 
continuously from 1940 to 1980. Nominal farmland values have increased 119% from 
1940 to 1950, 43% from 1950 to 1960, 90% from 1960 to 1970 and 274% from 
1970 to 1980. During this time period, appreciating land values may have contributed to 
numerous economic consequences in the agriculture sector. Increased values for 
farmland might aid producers in achieving economies of scale. This result is due to the 
fact that increased equity bases have allowed producers to acquire additional land and 
other productive inputs as well as to adopt improved technology. Increasing land values 
might also prompt less efficient producers to retire from uneconomic units. More 
recently, high land values may have created barriers to new entrants into the farm sector. 
Future consequences of changing land values may be substantial losses in equity if the 
above-noted trend in farmland values were to be reversed. 

These economic consequences may be attributed to long term trends in farmland 
values. However, market participants may not be aware of all factors, particularly in the 
nonagricultural sector, that have an influence on farmland values. Landowners, potential 
farmland buyers and farm mortgage lenders may, therefore, have a need for greater 
knowledge concerning the trends experienced in farmiand values. 

Quantification of exact relationships between various explanatory variables and 
farmland values may not be attainable. Although relationships most likely exist, these may 
change to reflect dynamic economic and social conditions. Perhaps as a result of this, 
some observers have expressed concerns that farmland might be overpriced relative to 
its earning abilities. Uncertainty may apply with respect to the relative magnitudes of the 


many economic, social and political forces which may have an influence on farmland 
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values. The presence of uncertainty suggests a problematic situation as described by 
Northrop, "when the facts necessary to resolve one’s uncertainties are not known’ 
mLOSSr pe 1H). 

The content of this study will be research focused on questions of fact which 
originate in the desire for greater knowledge of farmland values. The specific approach 
will be to pursue a solvable problem, for which the solution will be obtained from 
observable facts. Accordingly, relevant facts concerning the farmland market are 
discussed in order to reveal the problem. 

Farmland is subject to market and social valuations due to the legal benefits that 
are attached to farmland ownership. In the case of farmland, property rights are clearly 
defined, therefore the perceived value of property rights becomes the basis of 
exchange.’ A farmland market establishes value for farmland through the interaction of 
supply and demand forces. These market forces represent perceived values of property 
rights by sellers and buyers. Perceptions of market value are expected to include both 
economic value and social value Components.? Farmland markets are expected to be 
relatively efficient in achieving allocation of the land resource for all sectors of society. 
Market value is established through transactions and is expected to reflect present and 
future net benefits to the landowner. However, future economic and social values will 
likely evolve in a dynamic environment and future benefits to landowners may be 
somewhat unknown. As well, uncertainty may be associated with relationships between 
market values and perceptions of future benefits. Furthermore, the long term perspective 
which applies to farmland includes many economic, social and political forces. Therefore, 
there is considerable uncertainty concerning the future benefits of owning farmiand. This 
study attempts to observe from the factual situation the many factors which have an 
influence on farmland values. 


1 Property rights are established by legislation to provide legal benefits to land owners. 
These include the right to use a property, the right to sell it, the right to lease it, the right 
to enter it and the right to give the property or any of its rights away. The rights attached 
to ownership of a property are, however, generally limited by the government powers of 
taxation, police, expropriation and escheat. As well, there are many specific restrictions 
on the use and enjoyment of land which may arise with respect to issues such as mineral 
rights and water rights. 

2 Land tends to be used for the purposes of achieving the highest return for the 
landowner. Economic value thus describes the value of land largely in terms of monetary 
return. However land provides many benefits and social value perceptions may also 
contribute to market value. Benefits may be derived from non-economic returns which 
would include welfare and social considerations. 
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Potential farmland buyers and sellers are expected to form expectations of the 
causal forces in the market and of relationships between such forces and land values. 
Economic relationships which are observed to influence farmland values will reflect the 
expectations of participants in farmland markets. Accordingly, hypothesized relationships 
of the forces of expected productive returns, expected capital gains, economic 
development, technological progress, farm enlargement, government programs, previous 
farmland values and quantities of farmland transferred can be developed These 
hypothesized relationships can be empirically tested to reveal factors which could have 


an influence on farmland values. 


B. Objectives of the Study 

The predominant objective of this study is to determine those factors which 
exert an influence on Alberta farmland values. Consequently, the study attempts to 
identify variables which affect provincial and census division farmland values over time. 
Hypothesized relationships will be developed through deductive reasoning, economic 
theory and the evidence from previous studies of farmland values. These relationships 
will be tested to ascertain statistical significance and reliability. Further study objectives, 
therefore, are to quantify relevant variables and develop and test appropriate statistical 
models using least-squares regression techniques. Time-series data of provincial 
farmland values and pooled time-series and cross-sectional data for census division 
farmland values will be used as dependent variables. 

Another objective of this study is to gain insight into the functioning of the 
Alberta farmland market. The intent is to observe the relative magnitudes of explanatory 
variables and their interrelated activity in the price determining process. A model including 
many of the important influences on farmland values could provide a basis for decision 
making and policy formulation with respect to farmland and the economic forces which 
influence farmland values. A major incentive of this study comes from concerns for the 
future economic consequences of changing farmland values. Therefore, a further 
objective of this research is to discuss future implications for farmland values with 


respect to factors found to have an influence on them. 
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C. Organization of the Study 

This study consists of seven chapters as well as appendixes and bibliography. 
Chapter One discusses the problem and describes the objectives of the study. Chapter 
Two examines economic theory as it relates to the market for farmland. Included in this 
examination are theoretical concepts relating to supply and demand, production, 
economic rent and the capitalization process as well as institutional considerations. 
Chapter Three provides a review of previous literature dealing with farmland values. Both 
analytical and empirical contributions to the study of farmland values are discussed. 
Chapter Four develops hypotheses to explain changes in farmland values. 

Chapter Five is an empirical methods chapter in which econometric models of the 
farmland market are developed, statistical techniques to estimate variable coefficients are 
described and statistical Complications are acknowledged. Chapter Six presents the 
empirical results and provides statistical and economic interpretations of these results. 
Chapter Seven develops economic conclusions and economic implications from these 


results. 
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Il. Theoretical Concepts Relating to the Market for Farmland 


A. Introduction 

Both analytical and empirical bodies of knowledge are drawn upon to achieve an 
understanding of market values for farmland. Economic theory evolves from the analysis 
of different economic processes. Land values are determined in markets that are 
influenced by many forces. Economic theory attempts to disaggregate these forces as a 
means of describing market behavior. This disaggregation is typically accomplished by 
using assumptions in achieving conclusions which indicate how economic agents respond 
to various economic stimull. 

In order for economic forces to be represented in a realistic and understandable 
manner, simplifying assumptions are invoked by economic theory. Economic theory 
assumes that human behavior Is rational. This assumption allows the further assumption 
that economic agents strive to maximize returns. Furthermore, the assumption is made 
that price’ is the means of allocating resources and production. 

The market determined price of farmland gives a measure of its economic value.’ 
Barlowe (1978, p. 323) indicates that economic value incorporates the components of 
utility, scarcity and being appropriable. Market value thus is a function of the property 
rights and economic as well as social benefits attached to a particular property. Property 
rights are exchanged as a means of determining the use-value of farmland and 
transferring present and future benefits among market participants. The exchange 
process involves supply and demand forces interacting in a uniquely structured farmland 
market. Buyers and sellers function in the market largely on the basis of their 
interpretations of use-value and perhaps exchange value. As a result, numerous 
economic and social factors enter into the price determining process. 

Supply and demand forces are explained by production theory, the theory of 
economic rent and institutional economics. Production theory provides insight to the 
transformation of land to food commodities. Therefore, land values can be explained in 


3Price refers to the outcome of a specific transaction where a property is exchanged for 
a specific amount of money. . 
4Value is likely to differ from price in a nonperfect market. Buyers and sellers interact in 
the market to establish a transaction price largely on the basis of their subjective 
estimates of value. This study incorporates estimates of value which are based on highly 
aggregated transactions data. 


- 2 a>, 7 a's 
7 7 + 


Orlin 107 
7 - a 


pa a 


nial 
: 4 
“rite OF NOC twee ate apbelwary 
ra ort moi! aaeviove yor ainonies 


YY saya ) Teawirrintel er 


“4 ie] e2Acw Se . of G om aie. y ™ 


+r moeene woe afestys «4 


. 


a 
nw bie tuaiaoy 1.96 heineeotge ele: Barigt aeeae ao? 
= ial : j 
“a Amnon {trent tee oi aem petiyt oye 


“aa * 7’ sJ/ae% o's S oe ° a2 ae ot ok a! ue, 
a 


17 m7 2 eee) 1h geet et yy 2p. : sie 
mete = 
ri =» SA 19 pion ‘ " 

, J - 


1% cevic SATE 3G Seri nT Mar tee vat a 


if SO Th TD, yl £SE qa ty ai 
a - . 
i ; = a 9} 
ra ‘ult qlee tool Sldgieortetge grad bes AotiBe 
7 A 7 7 _ 
, 7” ae) s+ liniet j ; mt AED 
i ; is & G ‘})- Oe Gh ey Bb ee 
ay 


ard Te tO Means =a camgrer ham ~~ 
: aa 
a o\'ie.: The 36 nner aor Q” ’ ae ae 
b ? t a | me ve ; a A ) up? a i i te! y 
Wii 
' > 
owt « ol Gio gem een%c sciartabcthievalilate itd i 


” — tes Teas wer «Gat rt siento’ reas . exude 

. seca i 
— ain cornices adietend Ure auge~eael ‘oom 
‘ 


ABBOO 1g Seni are ae sets. yr Terry sere eels re 


een 


os 
foal 


7 
nog att oe? notoebes yd Seige am se205) bern GRE 
eear on 


s 
aoe 91 7 
my OF Toe 2ennive i Vow? Nolsusers rorannse. 0" 


| berrdiiqxs ed nes esuisv Orel scien) gas 


o) begrartoxe 2) yheqol1d 6 aierw note a 


m roe sir eselee Om z7eWue fein ” nan 
2vid3e| due wert to sae Grit iG gta ma 
Hot No beesd son Asie quley ho eepmer = 


terms of the product and input prices associated with the transformation process. The 
rent earning capacity and the process of discounting this rent to present value terms 
expresses a relationship between the flow of economic benefits and their stock value. 
As well, the economic processes that underly distinct economic forces are subject to 
structural and behavioral elements. Institutional economics is a body of knowledge 
concerning the social origins of economic and non-economic forces which might 
function in the farmland market. 

These distinct economic concepts are discussed individually. However, they must 
be recognized as highly interrelated. The theoretical concepts are developed in this 
chapter as a means of describing the fundamental forces operating in the market for 
farmland. However, the nature of the relationships between these forces is the feature 


that may provide major insight into the forces leading to changes in farmland values. 


B. Supply and Demand 

The fundamental ones of supply and demand provide price-quantity 
relationships that reveal desires to acquire or dispose of goods. Supply and demand 
interact in a market environment to determine the prices by which goods are allocated 
and consumed. Economic theory suggests a number of determinants of supply and 
demand forces. 

In theory, changes in quantity demanded are inversely related to price and thus 
describe movements along the demand function. Incomes, population levels, prices of 
related commodities, tastes and preferences act as shifters which determine the level of 
demand. The elasticities of the demand function describe the response in quantity 
demanded relative to changes in price, prices of substitutes and complements as well as 
to changes in income. 

The supply function of a good indicates that increased quantities are supplied in 
response to price increases. The determinants of supply are generally taken to include 
firm goals, technology, commodity prices, prices of factors of production and the 
number of producing firms. A more specific look at the land market reveals factors that 


may influence the incentive to sell land. 
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Prices at which goods and resources are allocated represent an interaction 
between the forces of supply and demand. Price usually adjusts to the point where 
supply and demand equate, thus clearing the market. Price adjustment activity is largely 
determined by the nature of the market and the good being exchanged. 

The traditional view of agricultural markets in a free enterprise economy has been 
one of perfect competition. This perception of many buyers and sellers, homogeneous 
goods and complete market knowledge is not necessarily valid for farmland markets. 
Farmland is a heterogeneous good with limited buyers and sellers. The most distinguishing 
features of farmland are its immobility and permanence. Each land transaction tends to be 
unique with respect to the nature of the land and its localized market. Accordingly, the 
supply and demand forces are likely to be influenced by long run perspectives applied in 
very localized markets. 

The conventional perspective of the demand for farmland is that derived from the 
demand for food and fibre products of the land. Consequently, farm income influences 
farmland values through the capitalization process. Many other factors have been 
emphasized in the analysis of the demand for farmland. Barlowe (1978, p. 49) suggests 
that population is the dominant factor in the overall demand for land. Population increases 
create an increased demand for land. In this view, the interrelated effects of different 
types of land and productivity (of land) must be acknowledged. Renne (1947, p. 30) 
emphasizes the significant influence of technology on the demand for farmland through 
changes in land productivity, profitability and use. 

Barlowe suggests supply to be the "quantity of goods or resources available for 
use” (1978, p. 21). The supply of land includes a number of more specific supply 
concepts. The physical stock or existence of the land resource is a fixed amount limited 
by the earth's resources. However, the economic availability of the total stock of 
farmland may be augmented by capital as well as other productive inputs. Furthermore, 
changing demands for farmland due to changes in output prices and technological change 
will have an influence on the available stock of farmland. The total supply, that is, the 
economic stock of farmland, therefore, is not a fixed amount since supply changes in 
response to changes in the highest and best use of a property. Normally only a small 


portion of the stock of farmland is transferred through sale in a given time period. The 
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marketed supply of farmland is a schedule that represents the quantity of land offered 
for sale at different price levels. Marketed supply results from sellers’ responses to 
economic stimuli, particularily that of use-value. Use-value relates the supply response to 
physical characteristics, economic forces, institutional forces and technical factors 
(Barlowe 1978, p. 26). Price-quantity changes thus reflect movement along the supply 
schedule. Factors such as more attractive off-farm opportunities for investment and 
employment are shifters of the supply schedule. The responsiveness of marketed supply 
to economic stimuli might be reduced by institutional forces such as a stong 
psychological attachment to farmiana. 

Numerous forces affect the agricultural use of land and thus influence the 
demand for farmland. Demand shifts may cause price adjustments which in turn may 
cause adjustments in supply. If market supply were not responsive to price adjustment, 
demand shifts alone would determine the extent of price adjustment. Both demand 
oriented and supply oriented adjustments incorporate behavioral responses founded in 


production theory, the theory of economic rent and institutional economics. 


C. Production Theory 

As suggested by the concepts of derived demand and market supply, use-value is 
a major determinant of demand and supply forces. Production theory analyzes the 
productive characteristics of land in relation to other inputs. In effect, this perspective 
involves an evaluation of the adjustments made by producers to changing economic 
forces. Production theory, then, develops relationships to determine the allocation of 
land (as well as other inputs) among alternative uses based on economic reward. 

Land is an input to a production process which provides food and fibre 
commodities. This input-output relationship can be expressed as a technical relationship 
involving a production function which varies with the quality and quantity of factors, the 
state of technology and the nature of the output. The specification of a production 
function enables specification of the associated cost function of the producing unit and 
thus enables such a unit to maximize net returns through the optimal allocation of land as 
well as other factor inputs. The nature of the production function is largely conceptual 


and often such functions must be assumed to exist since the coefficients are not always 
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easily ascertainable. 

When factor and product prices are known, an optimal allocation of resources 
may be achieved which results in a profit maximizing level of output. An underlying 
technical feature of the production relationship which characterizes agriculture is the 
operation of the law of diminishing marginal returns. Adding a variable factor to a factor 
which is fixed in the short run due to its “lumpy” nature eventually induces diminishing 
marginal physical product. Accordingly, the optimal allocation of factors would be at that 
point where the marginal factor cost (MFC) equals the marginal value of the product 
(MVP) since profits would be maximized. If variable inputs are added to the point where 
MFC exceeds MVP, profits begin to diminish. 

The demand for land is a derived demand function and is expected to be a 
function of farmland prices, product prices and other input prices, assuming a constant 
level of technology. If the market supply of land is completely inelastic, demand shifts 
alone account for the price variation. The demand schedule for farmland as an input in the 
production process is given by the MVP schedule for this input. 

Production theory may also be applied to explain the market supply of farmland. 
Land prices, commodity prices and the prices of factors of production likely influence 
the incentive of landowners to sell land. The supply function would thus express the 


willingness to sell farmland at different prices for farmland. 


D. Theory of Economic Rent 

Production theory assumes that a rational producer applies the concept of 
marginality to achieve optimum return to resources. The level of optimal return is 
substantially affected by the productive capacity (or productivity) of the land. By 
introducing the concept of economic rent, the productive aspect of land is related more 
fully to the forces of supply and demand. 

Under conditions of scarcity (that is, full use) more productive land would have a 
high MVP. Less productive land would have a lower MVP. In effect, the returns to higher 
quality land are greater than are those to lower quality land. The economic returns to 
farmland reflect total returns less total costs. Superior land can achieve higher economic 


returns due to productivity (quality) and location factors. 
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Soil fertility was initially discussed by Ricardo as a factor determining the 
economic return to land (Barlowe 1978, p. 176). His argument concerned the increased 
costs of capital and labor needed to gain a specific level of output from less fertile land. 
The productive differences between two qualities of soil yield an increased economic 
return to the owner of superior soil when the same capital and labor is applied. Land of 
higher fertility is a scarce resource which provides added returns over production costs 
which accrue to the owner as economic rent. 

Von Thunen argued that the advantageous location of particular agricultural land 
Can provide savings in transportation costs which in effect add to the economic rent of 
the land (Barlowe 1978, p. 168). This argument can be extended to reflect the advantage 
of location for utilization. Accordingly, a higher-valued and thus better use which results 
from a preferred location would provide greater economic returns to the land. 

The expectation of economic returns to farmland as determined by productivity 
and location is capitalized to reflect the present value of these benefits. The present 
value .of the expected returns influences the desires of buyers and sellers since this 
value is often interpreted as land value. The capitalization of economic rent into land 
values assumes known levels of rent, knowledge of the number of time periods such 
rent is expected and an appropriate capitalization rate. These requirements impose many 
limitations on the application of this theory as a means of determining market value for 
land. The fluctuations in economic rent caused by fluctuations inherent in agricultural 
production are difficult to incorporate into the capitalization process. Despite these 
limitations the present value of expected economic returns to land is a major determinant 


of market value. 


E. The Determination of Present Value 

Participants in the farmland market exchange rights involving the future flow of 
returns to land. Expectations of returns to land are incorporated into both the marketed 
supply and the market demand of farmland. Consequently, the market value of a property 
equals the present value of the expected future flow of net returns. The capitalization 


process is the means by which future flows of revenue are discounted to present value. 
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The future flow of net returns is discounted to its present value for two primary 
reasons. First, to reflect individual time preferences and second, to reflect opportunity 
cost considerations. Technically, the discount rate is the reciprocal of the number of 
years of expected returns it would take to equal present value (Reynolds 1966, p. 32). As 
well as accounting for the time preference for money, the discount rate may also be 
adjusted to account for the magnitude of current returns, an allowance for risk and 
uncertainty as well as for expected changes in current returns and reversion value. 

A number of procedures have been applied in estimating the present value of 
farmland from expected future revenue flows. The capitalization formula can be 
specified with the following variables: V is the present value of farmland, A denotes the 
annual economic returns to land, and r is the discount rate. The present value of a future 
return in a particular year is: 

V=A,/(1+r)° 2n 

The present value of a series of returns is: 

Ma Aa (iia aloes AL /(14r)? 22 

The present value of a series of uniform returns Is: 

V=A/r[1-1/(1+r)°] 25 

The present value of a series of uniform returns over an infinite time period ts: 

V=A/r 2.4 
The present value of a series of returns expected to grow at arate gis: 
V=A(1+g)/(1+r) + A(1+g)?/(1 +r)2......... A(1+g)°/(1 +r}? a5 

The present value of a series of returns expected to grow at a rate g over an 

infinite time period when r>g is: 


Ve Mitac 2.6 


F. Institutional Considerations 

The market value of land also reflects forces in addition to the prescribed 
economic constructs noted above. Market behavior is composed of forces that have a 
social origin resulting from the interaction of people. A rational producer applies the 


concept of marginality in order to maximize net returns. This behavioral response is 


5 See Van Horne (1977, pp.22-23). 
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applicable in a competitive environment where profit maximization is assumed to prevail. 

In the context of studying farmland market values, recognition of the structure 
and function of institutions that interrelate with the farmland market is important. 
Institutions can be viewed as the rights achieved by collective action. As a result, 
institutions have economic, social and legal natures which reflect the manner in which 
they evolved. 

Human relationships were incorporated into the analysis of economic forces in 
work by Commons. These relations were embodied in sets of rules which defined 
parameters for behavior. These rules were defined by Commons as _ institutions, 
"collective actions in control, liberation and expansion of individual action” (1950, p. 21). 
As a means of economic analysis, Commons emphasized the willingness of individuals to 
participate in economic activity as well as the dynamic nature of collective action. As 
human relationships change, values change, such that institutions relate to economic 
markets in a dynamic manner. Institutional economics thus recognizes social, legal, and 
historical as well as economic forces. 

The fundamental institutions in the farmland market are the rights of private 
property. Commons states: "In modern capitalism the most important stabilized economic 
relations are those of private property” (1950, p. 21). As Barlowe indicates "property 
rights play a major and omnipresent role in determining what people can or cannot do 
with land resources” (1972, p. 374). The property rights associated with farmland have 
evolved in a legal framework. Ownership is the highest level of rights in property and 
provides the greatest level of freedom with respect to the utilization of land. Property 
rights are also perceived as commodities that can be exchanged in a market. Ownership, 
in this case, allows for the transfer of specific rights. The essence of market value is the 
value determined for the ownership rights of a property. 

In some circumstances, public interest and private property rights may be 
opposing forces, particularily where the good of the public is not achieved by private 
interests in property. With respect to agricultural land, public interest embodied in the 
Anglo-American tradition integrated agriculture into a market oriented economy to the 
extent that farmland became an exchange good (Parsons 1974). A recent focus of public 


interest in agriculture has been toward securing and maintaining a food supply. 
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Agricultural policy may thus affect the farmland market. Agriculture policy has tended to 
involve programs to encourage the use of improved technology as well as concessional 
credit and programs to reduce income instability or enhance income levels. These 
programs may have had varying degrees of influence on the price of farmland. 

Other government programs may affect the farmland market through the 
mechanisms of taxes and other features of national economic policy. Tax strategies 
available to agricultural producers and landowners may have attracted nonagricultural 
investment into the agricultural sector. Policies affecting factors such as economic 
growth and levels of taxes contribute to an economic environment which may affect 
buyer's and seller's expectations in the land market. 

Institutions such as education and the family may also influence market behavior. 
These institutions yield behavior responses that are based on nonmonetary incentives 
which ultimately have economic consequences in the farmland market. A_ strong 
behavioral attachment to farmland might tend to reduce the incentive for landowners to 
sell farmland. Barlowe indicates that families provide a basic incentive for land use and 
development (1978, p. 359). As well, education is a foundation for attitudes and 


aspirations that are reflected in market behavior. 


G. Summary 

Economic theory gives a basis to understanding the functioning of the farmland 
market. There are limitations to this purely economic perspective and the interrelated 
nature of human relationships to market forces must be acknowledged. A further body 
of knowledge is available through the analytical and empirical contributions of the 
literature concerning farmland values. Chapter Three provides a review of this literature 


in order to outline specific forces that may affect the farmland market. 
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lll. Literature Relating to the Farmland Market 


A. Introduction 

There is a large body of literature which provides both analytical and empirical 
contributions to the knowledge of land values. Predominantly from the United States, this 
work evolved in response to observed phenomena in the land market. Prior to World 
War Two, land values were considered to be consistent with farm incomes. This 
relationship suggested that land values were equivalent with the capitalized value of 
expected productive returns. As a result, early empirical work largely consisted of 
explaining factors which affected returns, such as soil quality, yields and distance from 
market. 

During World War Two, farm prices and farm incomes advanced steadily while 
increases in land values appeared to lag behind. Following the war, increases in farm 
incomes levelled off and land value increases fell only slightly. During the mid 1950's, in 
both Canada and the United States, land values followed an upward trend while net farm 
incomes declined. This divergence between rising land values and declining farm income 
became the major phenomenon discussed in the literature. Starting in the mid 1950's and 
continuing into the early 1970's, the literature focused on the many factors that 
influenced land values and thus could aid in explaining the observed divergence. 

Scofield (1957) attempted to sort the many interrelated forces influencing land 
values. In a conceptual argument he identified economic, institutional, behavioral, national 
and regional forces that interact in the land market. He emphasized that these factors are 
economic in nature even though they do not conform to traditional economic analysis. 
Some of the specific factors identified by Scofield include inflation, population 
increases, government programs, technology, farm enlargement and nonfarm demand for 
land. A large amount of the empirical work initiated in the 1960's concentrated on these 
factors. 

The format of this literature review includes discussions on both conceptual and 
empirical analyses in an interrelated manner. The various arguments, concepts and 
empirical findings are organized according to major areas of focus in the study of 


farmland values. 
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B. Incomes and Returns 

Following World War Two, the earlier traditional relationship between land values 
and farm income attracted increased attention. Larsen (1948) defined a "Warranted” value 
for land that was tested against actual values. The warranted value was designed to 
represent the capitalized value of net returns under conditions of perfect knowledge. 
These seemed consistent with actual land values up to 1915. Following that point, 
discrepancies occurred which were explained by lags in the response of the warranted 
value to economic changes. Just prior to 1948, divergent trends developed between the 
two measures which prompted Larsen to suggest that a continuation of such a trend 
would cause future land prices to be excessive. 

Larsen’s suspicions never materialized as United States’ land prices declined in the 
early 1950's (Brake and Melichar 1977, p. 441). However, a definite divergence 
developed between land values and farm income in the late 1950's that prompted long 
term interest in determining the actual factors affecting land values. Renshaw (1957) felt 
that gross farm income could be used as a means of predicting land values Using 
time-series data for the period 1920 to 1953 and regression models, he found gross 
farm income to be significant in determining land values. However, a trend variable was 
also significant. Consequently, factors such as technology and nonagricultural demand 
were suggested as the forces represented by the trend variable. 

Heady and Tweeten (1963) analyzed aggregrate time-series data for the United 
States from 1914 to 1960, excluding the years from 1942 to 1945. Five hierarchies of 
hypotheses were specified and one variable was chosen to represent each level in order 
to minimize statistical problems. All income variables were lagged one year to reflect the 
likely nature of response of the farmland market. The income variable with the best 
statistical results was the one that most closely measured the residual to land (gross farm 
income less all operating and labor expenses and all asset costs except that for 
farmiand). The influence of increasing farm size was concluded to be the major cause of 
increasing farmland values. 

Roehle (1971) as well as Kraft, Fields, Yeh and Romain (1980) have provided 
time-series studies of Canadian farmland markets using single equation regression 


models. Roehle analyzed the Manitoba, Saskatchewan, and Alberta farmland markets over 
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the time period from 1928 to 1969. Future expectations of returns were assumed to be 
represented by the observed trends in crop receipts per acre. The author concluded that 
total receipts per acre lagged one year and technology® were the major determinants of 
land values in these markets. Kraft, et al. studied aggregate data for western and eastern 
Canada. Cash receipts per acre lagged one year and the lagged dependent variable were 
found to be factors determining the prices of farmland and buildings. Lagged farmland 
prices were used to represent expectations of future changes in price. 

Scofield imputed a residual return to farmland and service buildings using 
aggregate United States data) He acknowledged that total farm incomes were not 
increasing sufficiently during the period from 1955 to 1964 to support observed land 
values. However, Scofield did find that land returns per acre had increased substantially 
(1965, p. 45). He argued that increases in returns to all factors of production exceeded 
increases in income to farm operators. Scofield reasoned that increasing farm sizes had 
reduced the cost of management and labor, and thus greater economic returns accrued 
to farmland. 

Melichar (1979) as well as Gray and Prentice (1980) investigated the concept of 
returns to productive assets more recently. From aggregate United States data, Melichar 
observed returns to productive assets rising at a faster rate than their value (1979, p. 
1085). He concluded that growth in the returns to assets explains the real capital gains 
associated with increasing land prices. Gray and Prentice, however, found the return on 
productive assets for a specified segment of large productive Ontario farms had 
declined over the late 1970's (1980, pp. 84-85). They suggested that earlier land price 
increases may have been prompted by increasing returns to assets. They concluded, 
however, that the expectation of continued land price increases is a dominant market 
force leading to substantial increases in farmland prices while returns to productive 
assets had declined. 

The relationship between productive returns and market values was investigated 


by Crowley (1974) and Lee (1976) from a capital budgeting perspective. The traditional 


6 The influence of technology was represented by dummy variables which were 
introduced into the regression model to measure changes in the slope and intercept of 
the farm income explanatory variable during a period of boom in farm technology from 
1955 to 1969. The author hypothesized that this period of economic boom in agriculture 
might cause a structural shift in the parameters of the model. 
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present value capitalization formula was felt by these authors to be somewhat limited in 
determining an actual rate of return or an actual land value. Crowley adapted the 
traditional formula to include expectations of trends in returns and in appreciating land 
values. Lee expanded the model to include factors that might affect income expectations. 
The sensitivity of bid price to a number of factors was tested. Lee concluded that 
expected net income, expectations regarding inflation and terms of financing were 


significant variables affecting farmland prices. 


C. Government Programs 

Government programs may influence returns to land. Such programs include 
direct payments to producers, price support programs, acreage allotments’ and in some 
cases programs which control production. In addition, concessional credit programs may 
increase the demand for farmland if increased credit availability and favorable credit 
terms enable increased bid prices. Scofield (1965, p. 51) distinguishes the effects of 
government programs on the basis of how much of the benefit is capitalized into land 
values. For the period from 1955 to 1964, he concluded that there was no significant 
relationship between increased government payments in the United States and land values. 
However, acreage allotments acquired considerable value which became capitalized into 
land values. Seagraves (1969) found the market value of tobacco allotments to be highly 
significant with respect to land values. 

Reinsel and Krenz (1972) identified factors that would be expected to affect the 
distribution of program benefits among factors of production. These included the nature 
of program benefits, the relative levels of supply elasticities of inputs and the alternate 
uses available for inputs. They argued that land is likely to receive only a portion of any 
benefits from government programs since these are shared with other inputs. 

Roehle (1971) investigated some of the effects of concessional credit on 
farmland values. Variables representing the Farm Credit Corporation's interest rate and 


’ Acreage allotments applied in the United States effectively limit the output of a 
particular commodity by restricting the use of the land input. The returns to alloted crops 
are typically higher than those of alternative crops. Land, being the fixed input, receives 
an increased economic residual which is capitalized into land value. 

® Supply management programs may affect land prices if quota transfer becomes tied to 
farmland and building transfers. 

° Favorable lending terms would include lower downpayment requirements, reduced 
interest rates and longer terms of payment. 
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maximum lending limit were included in time-series regressions of farmland values for 
two Manitoba crop reporting districts. Neither of these variables were statistically 
significant. Kraft studied the concept of credit availability by analyzing the effects of 
annual disbursements by Farm Credit Corporation and Manitoba Agricultural Credit 
Corporation on average Manitoba farmland values. Between 1946 and 1972 this variable 
was Statistically significant and its size indicated that every $1 million of credit disbursed 
by these agencies generated Manitoba farmland price increases of $0.53 per acre (1974, 


mu) 


D. Technology 

In the mid 1960's, government programs and technological advance both received 
considerable attention in the American literature relating to farmland values. Chryst (1965) 
generated a conceptual analysis of the independent and joint effects of technology and 
income supports. Technological advance in agricultural production typically results in 
increased output. Accordingly, when a given demand function for agricultural products is 
inelastic, the increased output leads to a decline in revenue. The joint effect of 
technological advance and price supports, however, will be to put upward pressure on 
land values since the price support contributes to economic rent as well as reduced risk. 
The importance of the joint effects of technological advance together with government 
programs is confirmed in work by Reynolds (1966) and Reynolds and Timmons (1969). 

Herdt and Cochrane (1966) used an index of productivity to represent 
technological change in a simultaneous equation model. They found this variable (which 
was however highly correlated with an urbanization variable) to be the major influence on 
farmland prices. Chavas and Shumway (1982) found technological progress to be a major 
source of rising farmland values in five lowa crop reporting districts. Represented by a 
corn yield variable, technology was included in an analysis of pooled cross~—sectional and 
time-series data. It appeared that technology was interrelated with commodity specific 
and location specific influences on land values. 

Roehle (1971) included a time trend variable which he argued could represent 
technological advance in an analysis of time-series data from the Manitoba, 


Saskatchewan and Alberta land markets from 1928 to 1969. This variable did not prove 
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to be statistically significant in the regression analysis. However, dummy variables were 
included in the regression to measure the effects of a farm technological boom during 
the years 1955 to 1969 on the explanatory variable measuring income. Improved 
statistical results were obtained allowing Roehle to suggest that technological advance 
was a moderate determinant of farmland values. 

Kraft noted that productivity increases may reduce costs as well as induce 
economies of scale. He also used a trend variable to try to account for this influence. 
This variable was found to be statistically significant in the Manitoba farmland market 
from 1946 to 1972. The analysis of this time period revealed that farmland values 


increased $ 1.37 per acre every year in response to the trend variable (1974, p. 15). 


E. Farm Enlargement 

Improved technologies are adopted at different rates such that economic gains 
are achieved by early adopters. The suggestion has been made that these gains are likely 
to be capitalized into the value of land as ie innovator bids up land prices to enlarge 
operations. Heady and Tweeten (1963), Tweeten and Nelson (1966), Tweeten and Martin 
(1966) , Reynolds and Timmons (1969) as well as Klinefelter (1973) all found farm 
enlargement to be a major source of farmland value increases in their various studies. 
Technological progress has led to farm enlargement as cost reducing technologies have 
induced economies of scale. ln many cases, high intercorrelations between technology 
and farm consolidation variables require that one variable be eliminated from the 
Statistical analysis. Accordingly, a variable representing farm enlargement could include 
the influence of technological progress. 

Montgomery and Tarbet (1968) studied the wheat-pea growing areas of 
Washington and Idaho to determine if a significant portion of increasing demand for land 
was from farmers. A cross-sectional survey of land transactions was undertaken to 
determine the characteristics of land buyers. Farmers with higher than average rates of 
return and greater wealth were found to be the source of effective demand for 
farmland. 

Raup indicates that 63 per cent of agricultural land purchases in the United States 


in the year ending March 31, 1977 involved farm expansion activity. The principal means 
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of these acquisitions was the use of the financial capacity from existing land bases 


(1978, p. 303). 


F. Economic Development 

Traditional analysis of armnlanc values has been directed at the demand for 
farmland which is derived from the demand for agricultural products. However, the 
demand for farmland could be viewed as derived from the demand for space in addition 
to that of food and fibre. Accordingly, the forces of population, economic development 
and location have been studied as determinants of farmland values. 

Raup (1957) identifies elements of economic development which have an 
influence on the market for agricultural land in the United States. The effects of 
technological progress on agriculture, urbanization and inflation are considered to be 
factors of a nonfarm origin. Urbanization is described as an increased demand for 
farmland for the puposes of space and investment. 

Ruttan (1961) constructed regression models to analyze _ California 
cross-sectional census data. These models consistently showed that county population 
was positively correlated to farm real estate values. Reynolds and Timmons (1969) 
utilized cross-sectional observations of 48 states in the United States. Nonfarm 
population density was found to be a source of changing farmiand values in 1954 and 
19593. However, variations in the value of farmland without buildings were not 
significantly influenced by this variable. Morris (1978) studied the influence of 
urbanization (population density) on the farmland values of counties in the United States. 
Elasticities of the response in farmland values to changes in population density were 
found to vary according to the nature of the particular county. For the counties where 
corn production was prominent, Morris indicated that urbanization had forced up land 
values such that production costs were increased. 

Magnusson (1979) tested for the effects of private non-resident investment on 
Manitoba and Saskatchewan farmland values. Two hypotheses were tested using 
cross-sectional data and regression models. In a cross-sectional study of municipal land 
prices, private non-resident investment was found to have an influence on the mean land 


value in both Manitoba and Saskatchewan in 1976. Municipal price data were also used In 
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models representing regional markets which had high levels of non-resident ownership. 
The author concluded that in the East Central region of Manitoba, non-resident investors 
were willing to pay more for farmland. However, in the Interlake and Western regions of 
Manitoba, this influence was not observed. 

Schuh and Scharlach (1966) studied cross-sectional influences on land values in 
Indiana. They used explanatory variables representing economic growth, spatial shifts in 
economic activity, property taxes, productivity and population. Similar results were 
obtained with six single equation regression models and these suggested that land quality, 
population density, and increased quantities of nonland inputs had significant positive 
effects on land values. Property taxes and the increasing price of labor (resulting from 


local industrialization) were found to be significant negative determinants on land values. 


G. Expectations and Inflation 

The demand for farmland can be expected to be influenced by the interrelated 
forces of expectations and inflation. Expectations reflect anticipated price changes in 
response to numerous institutional and behavioral factors, one of which is inflation. Price 
expectations for farmland are based on an interaction of expectations with the forces of 
inflation, price changes and real capital gains. Britney (1964) studied the influence of 
nonfarm factors in the aggregate as well as regional United States’ farmland markets. 
Price expectations based on changes in previous land values were hypothesized to affect 
the quantity of farmland demanded. Expectations were represented by the lagged 
dependent variable which assumed that recent prices had a greater influence than the 
more lagged prices. This variable was statistically significant and the coefficients (which 
were used to calculate an adjustment coefficient) suggested that farmland purchasers 
included economic information from a long time horizon into their price expectations. 

The lagged endogenous variable (price of farmland) was found to be a significant 
explanator of variation in current farmland values by Martin (1977) in an analysis of the 
aggregate United States farmland market from 1910 to 1975. Since both the dependent 
and the lagged dependent variable were in real value terms, Martin suggested that 
expectations of continued real land price increases were an influence on farmland values 


(p. 25). Kraft, et al. (1980) incorporated the lagged price of farmland as an explanatory 
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variable, hypothesizing that previous cash flow levels were an influence on the current 
level of investment in farmland and buildings. This variable was significant for both the 
eastern and western Canadian farmland markets. 

Current prices of farmland might also be affected by previous levels of capital 
gains. Tweeten and Nelson (1966) found variables representing expected capital gains to 
be significant and negatively related to both farm numbers and the number of transfers in 
a multi-equation model. Reynolds (1966) estimated expected capital gains using a 
weighted average of past capital gains. This variable appeared to influence both voluntary 
transfers and farmland values. Klinefelter (1973) utilized a three year moving average of 
previous real capital gains as an explanatory variable for Illinois farmland values. This 
expectations variable for capital gains was determined (in preliminary tests) to be more 
appropriate than both the lagged endogenous variable and the distributed lag variable. This 
variable had a significant influence on the index value of Illinois farmland. 

Inflationary forces may be distinct elements of expectations which have 
contributed to structural changes in the farmland market. Pope, Kramer, Green and 
Gardner (1979) investigated the suitability of previously developed models to the current 
farmland market. Their intent was to test for structural change since they found the 
previous models were no longer effective predictors. They found Klinefelter's (1973) 
single equation model was the best predictor when applied to more recent aggregate 
United States data. They considered that simultaneous equation models which included 
elements of market structure from the previous time period were not suitable for the 
current market. These authors suggest that expectations in an inflationary economy were 
characteristics of the current market which should be investigated (p. 115). 

Reinsel and Reinsel indicated that expansionary monetary policy in the United 
States had increased the demand for land (1979, p. 1096). They argued that the 
fundamental effects of inflation on farmland values were through changes in interest 
rates and in the returns to farmland. Robison (1980) argues that expectations concerning 
returns differ from those for interest rates. Expectations of higher rates of growth in 
returns than in interest rates result in real increases in farmland values. 

Tweeten (1981) indicates that returns to farmland have increased at a rate similar 


to that of farmland values in the United States during the 1960's and the 1970's. He 
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argues that the real rate of return for farmland has remained relatively constant over 
time, and that the true effects of inflation are increasing economic returns to farmland 
and increasing interest rates. Real increases in farmland values occur when returns to 
equity can be expected to grow at a greater rate than interest costs. Tweeten identifies 
unanticipated inflation, government programs and long term fixed mortgages as factors 
which might have caused private discount rates to have increased relatively slower than 
productive returns to farmland and thus contributed to real capital gains for United States 


farmland (p. 2 1). 


H. Summary 

This literature review reveals a large number of factors which have been studied 
and identified as determinants of farmland values. Factors revealed in most studies of 
farmland markets include the levels of farm returns, tendencies toward farm enlargement 
ana technological progress as well as government programs. As well, expectations of 
market participants .particularily with respect to inflation and economic development are 
relevant factors in current farmland markets. In Chapter Four many of these factors are 


hypothesized to be economic forces which influence Alberta farmland values. 
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IV. Hypotheses to Explain Changes in Farmland Values 

The conventional wisdom concerning farmland values is that these values 
‘represent’ the capitalization of expected returns. Expected returns are discounted to 
present value. Therefore, factors which affect expected returns to farmland affect the 
present value. Factors such as technology, inflation and government policy affect 
perceptions of future returns and thus are likely to affect land values. Market participants 
might also form expectations of future prices which could induce price changes in the 
market?° Economic theory and the literature relating to farmland values indicate that there 
are many factors that could exert some influence on farmland values. As a result, market 
participants are not likely to have complete knowledge of all the relationships between 
these factors and farmland value changes. This chapter incorporates economic theory 
and deductive reasoning to develop hypotheses of some of the forces operating in the 


Alberta farmland market. 


A. Expected Productive Returns 

Land has value due to its income producing abilities at present and in the future. 
The land purchaser would be expected to equate the discounted value of expected net 
benefits with a purchase price. Expected benefits are likely to be a function of the 
expected returns to land as influenced by commodity and input prices, crop yields, taxes 
and prospects for improved land use. 

Total farm income is generally taken to include the return to all factors of 
production. The portion of total farm income which may be capitalized into land values 
could be viewed as the residual after operating expenses, labor, other capital (non real 
estate assets) and management factors are paid. These economic returns to farmland are 
typically viewed as productive returns. Expectations of future productive returns to 
farmland are very likely formulated by reference to current and previous levels of 
returns. Although they are not easily measured, they may be represented by observable 
factors. Net farm income measures the income which agricultural producers have to 
cover taxes, living expenses and investment. However, net farm incomes may not be an 


10 See Britney (1964, p. 24) or Martin (1977, p. 16) for discussions of autonomous and 
induced price changes. 
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efficient measure of variations in the return to farmland! Gross receipts change if there 
are changes in commodity prices, crop yields and land use, and therefore may be a more 
precise measure of variations in the economic return to farmland. The aggregate value of 
rental payments (over the province) may give a proxy measure of the amount producers 
are willing to allocate to the land resource.’ 

The impact of year to year variations in expected productive returns on year to 
year changes in farmland values will be tested using variables which measure gross farm 
receipts, net farm income and gross farm rent.’ Expectations of productive returns to 
farmland are hypothesized to be directly related to farmland values. The various proxies 
for, or measures of, productive returns are anticipated to have varying degrees of 


positive influence on farmiand values. 


B. Inflation, Expectations and Real Capital Gains 

The stock of farmland its essentially a fixed quantity whose value can be 
expressed in monetary terms. The purchasing power of the dollar influences nominal 
farmland values since general price movements change the level of nominal economic 
returns to land which can be viewed as being capitalized into nominal farmland values.'4 
An inflationary economy may also induce real price changes in the farmland market, as 
market participants form expectations of future price levels for farmland that are 
motivated by previous levels of real capital gains. 

General price movements likely influence input prices, output prices and discount 
rates in varying degrees. Therefore, inflation could contribute to real growth in 
productive returns if output prices increase relative to input prices. The capitalization of 
increased future returns would result in real capital gains. Since private discount rates 
should account for inflation in order to insure that economic returns do not lose 
purchasing power, they might be expected to increase in response to general price 


11 See Scofield (1965) for further discussions on land returns and farm income. 

12 Rental payments for farmland are normally made under cash or crop share 
arrangements. Provincial gross farm rents are not adjusted for the amount of farmland 
rented. As a result, this measure will be influenced by the amount farmland rented as well 
as the productive returns allocated to rented farmland by producers. 

13 In the empirical analysis of provincial farmland values, Statistics Canada data measuring 
provincial aggregates of gross farm receipts, net farm incomes and gross farm rents are 
used. In the census division analysis, Alberta Agriculture data measuring average gross 
farm income and average net farm income per farm taxfiler per census division are used. 
14 This capitalization process is described by equation 2.5. 
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increases. Should private discount rates increase (in an inflationary economy) at a rate 
similar to increases in economic returns, the capitalization process is not likely to result in 
real changes in farmland values. However, institutional factors may be responsible for 
private discount rates not increasing to the same extent as economic returns in an 
inflationary economy. If interest costs are not fully affected by general price increases, 
private discount rates may not increase at the same rate as economic returns thus 
effecting real capital gains. The possibility of interest rates being sheltered from general 
price increases may arise in the short run from unanticipated inflation, fixed rate 
mortgages and concessional credit (Tweeten, 1981 p. 5). These institutional factors may 
allow general price increases to shift wealth from lenders to borrowers as borrowers 
achieve real capital gains. 

When economic returns to farmland increase at a rate greater than increases in 
private discount rates, real capital gains in farmland might be viewed as discrete 
adjustments which maintain the real rate of return (current returns to current land values) 
in equilibrium with the time preference for money and returns from alternative 
investments (Tweeten, 1981; Melichar, 1979; Robison, 1980). The initial increases in 
capitalized value of farmland may cause the real rate of return (in farmland) to fall. Since 
the increased capitalized value is the result of increased future earnings (from farmiand), 
these real capital gains become a component of the real rate of return realized over the 
life of the investment. As a result, adjustments in the capitalized value of land can be 
expected to maintain an equilibrium real rate of return (TWweeten 1981, p. 6). 

Previous levels of real capital gains in farmland values might also contribute to 
expectations that real capital gains will continue. Expectations of real capital gains are 
argued to be self-generating since past gains create the expectations of future gains 
(Reynolds 1966; Klinefelter 1973; Prentice and Gray 1980). The increased purchasing 
power from real capital gains appears to cause an increase in demand and further 
upward pressure on farmland values. These expectations are likely reinforced by 
preferential tax treatments on capital gains?® In an inflationary economy, these 
expectations reflect attempts to maximize utility (Britney 1964, p. 25) and to hedge 


1SThis capitalization process is described by Equation 2.6. 

16 Preferential tax treatments involve taxation of only 50% of realized capital gains and 
provisions for postponement of capital gains taxes in cases of intergenerational 
transfers of farmland. 
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against inflation by shifting investments to real assets (Martin 1977, p. 17). Despite the 
possibility of money illusion, expectations of increasing land prices based on previous 
increases in farmland values (which are not necessarily the result of increasing productive 
returns to farmland) are likely to have a positive influence on real farmland values. 

Since general price increases may have varying effects on output prices, input 
prices and discount rates, the effect of inflation on farmland values is an empirical 
matter.17 However, the combined influence of general price increases and the institutional 
factors mentioned are anticipated to have a positive influence on farmland values. 
Accordingly, a variable is developed which might capture the differential effects of 
general price increases on output prices and interest rates. The variable X10/X11, is a 
proxy for the relative effects of inflation on the average annual farm prices of 
agricultural products and mortgage credit costs.!® Were this variable to reflect the 
effects institutional factors might have on interest rates, a direct influence on farmland 
values would be expected. Expectations of continued real increases in farmland values 
are also hypothesized to influence farmland values. Therefore, variables which measure 
previous levels of real changes in farmland values are expected to have direct influences 


on farmland values. 


C. Population and Economic Development 

A growing population whose income levels are also increasing may generate a 
number of influences on farmland values. Anticipated growth in population may cause 
similar expectations for growth in the demand for food and fibre. The derived demand 
for farmland would increase and be reflected in increased expectations of farm earnings. 
As well, farmland may be consumed through such nonagricultural uses as housing, 
industry, commerce and transportation. Population growth leading to these forms of 
urbanization may generate an increased demand for farmland. If land is consumed, there 
is a reduction in the stock of farmland, which may thus contribute to the potential for a 


declining market supply of farmland. 


17 Should input prices to increase at a rate greater than output prices, the growth rate of 
current returns would decline. However, if the discount rate is not affected by such price 
movements, real capital gains would occur. If input price increases affect only the 
discount rate, real decreases in land values would occur. 

18 This variable is better described in Chapter Five. 
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Regional economic development and population growth might be expected to 
generate a higher value to the land resource. Population may shift geographically in 
response to shifts in economic activity, including those inspired by such land related 
factors as resource or market location. The immediate effects of economic development 
are likely localized) However, economic development could have a more significant 
influence on surrounding farmland which might experience a "ripple’ effect from the 
development activity. Farmland proximate to the area of growth and development is 
valued higher on the basis of expected future conversion to a higher value use. The 
growing population associated with economic development could have increased 
purchasing power, thus increasing the demand for assets such as farmland. Furthermore, 
landowners selling farmland for nonagricultural use typically become buyers with greater 
purchasing power in other areas.?° 

The increased economic activity in Alberta during the 1970's has had major 
effects in most economic sectors apparently including the farmland market. The influence 
of economic development and the growing population are thus hypothesized to be 
directly related to farmland values. Accordingly, variables which measure economic 
growth in Alberta are anticipated to have positive influences on provincial farmland 


values. 


D. Technological Progress 

For the agricultural producer, technological progress involves increased output 
from a given group of resources or fewer resources needed to achieve a certain level 
of output. The individual producer does not incur the full costs of technological 
progress, since research, development and extension costs are largely absorbed by 
society. Producers adopting technological advances experience reduced costs per unit of 
output and respond to reduced costs by increasing output.’ Since land is a fixed factor 


of production, it tends to appropriate the residual from increased economic returns. 


19 The purchasing activity of farm operators relocating in other areas is likely to be 
reinforced by rollover provisions to defer capital gains taxes. Effective March 13, 1977, 
taxes on capital gains as well as recaptured Capital Cost Allowance can be deferred if the 
farm property is replaced by similar business assets. 

20 Technological change can be viewed as reducing marginal costs. At the producer level, 
usage of variable inputs is increased. If input and output prices are exogenous to the 
firm, the optimum output of individual producers and of the industry will increase. 
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Where total profits might be associated with efforts to increase farm size, producers 
attempting to maximize profits can be expected to bid for land with expectations of 
increased returns that are capitalized into their bid prices. 

Under conditions of a given (ie. fixed) and inelastic domestic demand for 
agricultural commodities and static export demand, the aggregate and longer run effects 
of technological change reduces net farm incomes (Chryst, 1965; Reynolds, 1966). The 
individual producer, however, only recognizes the short run effects of increased 
productivity. The individual faces an elastic demand curve, therefore, gains in productivity 
justify higher bid prices for land. As a result, the farmland market can be expected to 
reflect the benefits of technological advances. 

Since cost reducing technologies may become available continuously, producers 
may anticipate increased levels of future returns. However, not all producers respond 
quickly enough to benefit from new technologies. The arguement has been made that 
gains from adopting technology are not sufficiently widespread to be observed in 
aggregate income statistics (Herdt and Cochrane 1966, p. 248). Technological progress 
may have a distinct influence on the demand for farmland which reflects the micro 
impacts of adopting technology. Technological progress is thus hypothesized to have 
positive effects on farmland values. Variables which might measure technological 


progress in agriculture could be expected to have positive influences on farmiand values. 


E. Farm Enlargement 

Larger farms are able to reduce unit costs by spreading overhead costs over 
greater acreage. Farm enlargement is thus argued to be an adjustment process to achieve 
optimal size, where the economies of size are primarily prompted by technological 
advance. However the forces of farm enlargement and technological advance may have 
distinct influences on farmiand values. That is, one source of farm enlargement could be 
distinguished from technological progress as involving a movement along the long run 
planning curve for the farm firm (under conditions of given technology) in contrast to 
effects on farm enlargement arising from technological change and involving a 


downward shift of short run average cost curves. 
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Economies of size may be initiated by the adoption of labor saving equipment 
which can result in excess productive capacity of individual producers. Producers are 
able to bid more for land since the marginal returns from additional land are greater than 
the average returns of the existing land base. Heady and Tweeten provide an illustration 
of this phenomenon as follows. 

A farmer owning 160 acres with receipts above variable costs of $50 per 
acre and with nonland fixed costs of $30 per acre earns $20 as the imputed 
return to land. Based on a discount rate of 10 per cent, he could pay $20/.10 
=$200 per acre for the "home’” acreage. But suppose an additional 40 acres is 
available nearby and he can farm it with existing machinery and other "fixed’ 
discrete inputs. Again the receipts above operating costs are $50 per acre, 
and other overhead costs are near zero, the return to land is nearly $50. 
Discounting at the same rate as before, the farmer may pay up to $50/.10 = 
$500 per acre for the additional 40 acres (1963, p. 409). 

As well, increased producer demand for land for expansion can be motivated by 
the desire to accumulate wealth and might lead to land being sought for this purpose. 
Larger, established farms likely have superior bidding potential owing to leverage, 
financial expertise and greater risk bearing ability. For established farms, expanding the 
land base may be the most desirable means of achieving economic growth. Furthermore, 
increased competition for farmland may be motivated by the desire of established 
farmers to assure continued growth over time. 

In most farmland markets, "expansion units” sell at a premium over larger tracts of 
land. This difference presumably reflects gains from economies of size and the financial 
advantages of land accumulation. Since these economic and even, perhaps, social benefits 
may increase the demand for farmland, the hypothesis involving farm enlargement 
anticipates that farm enlargement has a positive effect on the value of land. Therefore, a 


variable which measures average farm size in Alberta is anticipated to have a direct 


influence on provincial farmland values. 


F. Government Programs 

Government activity is a major component of the agricultural environment. 
National economic policy and agricultural policy have some influence on general price 
levels, agricultural prices and agricultural production. Public policy is thus linked with the 
farmland market through its influence on economic returns to farmland as well as through 


programs which directly affect farmland. 
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Government activity might generate autonomous price changes in farmland 
markets through programs involving income stabilization or policies affecting the general 
economy since these programs may have a direct influence on the economic returns to 
farmland. However, if the future economic returns to farmland are expected to increase 
due to public policies, cash flow difficulties may be encountered in the initial years of 
land ownership.*? The purchasing ability of existing farm units wishing to expand is 
relatively enhanced (farm enlargement hypothesis) through ability to endure the initial cash 
flow deficiencies. Thus, low current returns and high purchase prices may restrict entry 
by beginning or small farmers. In contrast, some government programs have been directly 
aimed at improving the purchasing ability of new entrants. 

Improved access to credit, reduced risk and a continued government presence in 
agriculture are activities intended to aid entrants into farming and to aid them to survive 
an initial period of low current returns. Credit factors may include longer terms than 
would be available in the private credit market, reduced downpayments and provisions 
for high risk borrowers, all of which result in a greater number of land purchasers. 
Another possible factor is the continuation of government programs in agriculture that 
may reduce the extent of risk and uncertainty facing individual producers and thus attract 
more entrants to primary agriculture. 

Concessional credit programs funded by both federal and provincial governments 
have improved the purchasing power of those wishing to compete in the tarmland 
market? This funding may be directly capitalized into farmland values since it is a factor 
which facilitates an increased demand for farmland. Therefore funds disbursed under 
concessional credit programs are hypothesized to have a positive effect on farmland 
values. A variable which measures the level of concessional credit extended in Alberta is 


thus expected to have a direct influence on farmiand values. 


21 Capitalization of increased future returns yields an accelerated increase in the present 
value of farmland which would be associated with a reduced rate of current returns to 
asset value. As a result, cash flow may be a problem for new entrants in the initial years 
until sufficient growth occurs in net returns. 

22L ower interest rates are also a component of concessional credit programs which in 
effect reduce a purchaser's discount rate and yield a higher capitalized value. Lower 
interest rates are recognized in the inflation hypothesis as an institutional factor which 
allows a greater portion of anticipated future returns to be capitalized into land values. 
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G. Partial Adjustment to Economic Information 

Agricultural producers consider economic information over a period of time 
when evaluating real estate. Changes in factors affecting the economic return to land may 
have little immediate effect on farmland values as the response may be spread out over a 
period of time. Market participants adjust to economic factors over time due to 
technical, institutional and psychological factors. 

In most years the majority of farmland transactions are undertaken in the early 
spring prior to cropping activity. Once a production program is established, most 
producers are reluctant to make changes concerning the land resource. After the 
production process involving land is completed, land transactions take place at an 
increased level. As a result, a time lag may be introduced into the land market as 
participants delay their response to economic forces. Similarily, a time delay occurs 
between the time a transaction is agreed upon and the point in time when the transaction 
is completed. Due to technicalities involved in transferring real estate, the actual 
transaction may be based on prices established months ereuouse 

Institutional forces affect adjustment responses in the farmland market through 
the availability of financing for land purchases. The large amounts of capital required for 
land purchases are not available to all potential purchasers. Despite the availability of 
concessional credit there are limitations?? to obtaining credit for the farmland market. 
Since potential participants in the farmland market may be unable to bid their desired bid 
price, farmland values might be prevented from fully responding to current economic 
information. 

The conservative nature of agricultural producers combined with limited 
experience in land acquisition might further contribute to a delayed response to current 
economic forces. As a result of these technical, institutional and psychological factors, 
adjustment to current economic information by market participants may be ‘sluggish’ and 
thus responsible for autonomous price changes tending to be based on previous 
farmland values. The hypothesis is made that market participants tend to adjust gradually 


to annual changes in economic forces and thus tend to rely to some extent on previous 


23 Both the federal source of concessional credit, the Farm Credit Corporation, and the 
provincial source, the Alberta Agricultural Development Corporation, have qualifications 
concerning maximum asset levels and restrictions on maximum loan amounts. 
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farmland values. Therefore, previous farmland values are expected to have direct 


influences on current farmland values. 


H. Quantity of Farmland Transferred 

The marketed supply schedule for farmland represents the amount of farmland 
offered on the market at various price levels. Since the marketed supply of farmland 
reflects transactions resulting from changes in the highest and best use of a property, 
the supply schedule is likely to be responsive to price changes. Furthermore, the supply 
schedule most likely responds to previous changes in farmland values. Sellers enter the 
market at different price levels when the minimum selling price for each vendor is 
different (Herdt and Cochrane 1966, p. 248). 

The direction and magnitude of previous price changes are expected to be major 
influences on the marketed supply of farmland. This applies particularly when prices for 
farmland are increasing rather than decreasing. When prices are declining, the supply 
response can be expected to be quite reduced. However, increasing farmland prices may 
cause the marketed supply to be greater than in the case of declining prices. 

The quantity of farmland transferred may be taken as a measure of the marketed 
supply of farmland. The quantity of farmland tranferred as a measure of marketed supply 
of farmland is hypothesized to be related to farmland values. Current market supply is 
anticipated to have an influence on current market values. Therefore, increasing quantities 


of farmland transferred may be associated with decreasing farmland values. 


|. Summary 

The hypotheses developed in this chapter relate to various economic factors. 
Anticipated productive returns, increased future returns, expected real gains, economic 
development, technological progress, farm enlargement, government programs and 
previous farmland values are all hypothesized to have direct influences on farmland 
values. The quantitiy of farmland transferred is hypothesized to be inversely related to 
farmland values. Chapter Five contains the methodology by which these hypotheses are 


tested in the Alberta farmland market. 
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V. Proposed Models, Data and Methodology 


A. Introduction ; 

In Chapter Four a number of postulates are deduced to explain changing farmland 
values. The purpose of this chapter is to restate these postulates in a mathematical form 
and to develop appropriate statistical methods to test the hypothesized relationships. The 
objective is to obtain an indication of the sign as well as measures of magnitude and 
reliability for the factors hypothesized to have influences on farmland values. 

This chapter contains discussions of the economic structure of the farmland 
market, the proposed models for this study and the data and methods of analysis. Data 
sources, the nature of explanatory variables, statistical estimation techniques, and 


Statistical problems are also discussed. 


B. The Structure of Economic Models of Farmland Markets 

A model of the farmland market should reflect the underlying causal factors 
which affect that market if the model is to be realistic. The results and interpretations 
derived from a realistic economic model have economic significance and practical 
application. The reason lies in the fact that a realistic model is able to explain the 
functioning of the farmland market as opposed to merely describing it. 

No single specification of a mode! describing the farmland market has been 
widely accepted. The economic models for this study are formulated largely through 
deductive reasoning and the benefit of previous studies. Models hypothesize the 
influence of various market forces on farmland values. Economic theory provides 
knowledge concerning the nature of these economic forces. Static equilibrium theory 
indicates that stable prices and quantities are determined by a balance between 
production and consumption. Equilibrium prices are thus determined by the interaction 
between supply and demand forces. However, economic theory is not able to provide 
knowledge concerning the number of equations to be specified in a model of the 
farmland market or whether such equations are to be in a linear or nonlinear form. As 
indicated by Koutsoyiannis, the complexity of the economic relationships, the purpose of 


the study and the availability of data are all considerations in determining the nature of the 
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model (1981, p. 16). 

Single equation models assume a monocausal relationship. When applied to a 
farmland market, the equilibrium price is assumed to be a function of a set of 
independent. variables. Since many of the explanatory economic variables might be 
associated with both supply and demand relationships, single equation models may not be 
efficient in explaining the complexities of a particular market. If a single equation demand 
model is to explain all the variations in farmland values, market supply must be assumed 
to be predetermined. This assumption could be difficult to impose when seeking a 
realistic economic model. However, the limited ability of a single equation model to 
explain the functioning of a market may be offset by the ability to generate estimates for 
most economic phenomenon. Furthermore, single equation models may be the only 
feasible models when data is limited. Single equation models are also well suited to 
ordinary least squares (OLS) regression techniques for estimating coefficients. 

A system of simultaneous equations is able to reflect buyer and seller behavior 
through structurai components that can be incorporated into the multiple equations of 
such models. Simultaneous models are, however, founded on the assumption of an 
instantaneous adjustment to equilibrium. Since economic responses involving land tend to 
take time, a system of simultaneous equations would likely include lagged variables to 
explain market behavior. 

In a typical recursive model, current supply is determined by previous prices and 
current price is determined by current supply. Exogenous variables are used to estimate 
supply which is then used with other exogenous variables to estimate price. Numerous 
cause and effect relationships can be specified in a recursive model allowing economic 
phenomenon to be explained by a chain of causation. Recursive models have been 
developed in several studies of the farmland market (Reynolds and Timmons 1969; 
Tweeten and Nelson 1966; and Tweeten and Martin 1966). In these studies 
predetermined supply-oriented variables are used together with exogenous 
demand-oriented variables to estimate value per acre. Decisions concerning current 
supply must be made exogenously of current price. Therefore, current price is assumed 
to have no influence on current quantity. Such an assumption is argued to be valid for 


farmland markets because producers are reluctant to make changes in their land base 
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once a production program has been initiated. As well, production programs are likely to 
be initiated before farmland values reflecting economic information for a particular year 
are known (Tweeten and Nelson 1966, p. 32). 

Recursive models are able to provide explanatory models of the farmland market 
due to their ability to incorporate explanations of the causal process. Furthermore, the 
nature of these models may allow an increased number of variables to be included 
without serious statistical problems. Assuming that random components of each equation 
are independent, parameter estimates can be derived through ordinary least-squares 
(OLS) procedures. In an empirical analysis the nature and use of recursive models may be 


largely influenced by data availability. 


C. The Proposed Models 

Two general models are specified in order to test the influence of economic 
forces which are hypothesized to affect farmland values at the provincial and census 
division levels. Several equations are estimated from these general formulations. 

The Provincial Model 

At the aggregated provincial level, farmland values are hypothesized to be a 
function of a series of economic variables. An economic model for this market would 
incorporate the market value of farmland in a relationship with a series of explanatory 
variables. This functional relationship is expressed in the following general form, 

seer KX peeleX,) 51 
in which the dependent variable, V, the market value of farmland, is explained by a series 
of independent variables hypothesized to have causal relationships with V. 

A single equation model is specified for the aggregate provincial farmland market 
largely due to limited data availability. Supply—oriented data, particularily on the quantity of 
farmiand transferred, are not available for sufficient years to be incorporated into a time 
series analysis at the provincial level. This study formulates two single equation models to 
accommodate data on a relatively limited number of variables for the period covering 
1940 to 1980. The second model observes the time period 1961 to 1980 and 


incorporates data which were previously not available. 
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The Census Division Model 

A recursive model is formulated to test the influence of those variables which are 
expected to influence farmland values at the census division level. This model 
incorporates data measuring the quantity of farmland transferred. Improved explanatory 
ability is expected with the recursive model as it involves a cause and effect relationship 
between land transfers and land values. A problem is encountered in using the transfer 
data aggregated over census divisions since this is available for a limited time-series only. 
However, pooling cross-sectional and time-series data at the census division level 
provides an increased number of observations and thus offers a means of dealing with 
this problem. The technique of analyzing a time-series of cross-sectional data is 
specifically discussed in the later section on statistical estimation problems. 

The recursive model hypothesizes that the market price of farmland is determined 
by the current quantity of farmland transferred as well as other exogenous variables. The 
quantity of farmland transferred is predetermined by a functional relationship with a 
series of exogenous variables. This model would be formulated with the following 


general form. 


TAS TOR PIX SORIA By x) 5.2 
In this model, the dependent variable V is the market value of farmland, which is 
determined by the predetermined variable T, and other exogenous variables X,, X,, X3..... 
.X,. The dependent variable T, the quantity of farmland transferred, is determined by the 
exogenous variables X,, Xs, Kop.Xo- 

The provincial model is tested on data expressed in both nominal value and 
deflated terms, and the census division model is tested on data in deflated terms. The 
empirical data is collected from numerous secondary sources and |s aggregated over the 
province as well as over individual census divisions. The aggregation of data for the 
provincial model likely eliminates the influence of various regional effects on farmland 
values. However, these regional influences might be observed in the recursive model 
along with time-series influences. Both models can be estimated using ordinary least 
squares (OLS) regression techniques which are discussed in the later section on statistical 


estimation techniques. 
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D. Variable Description and Methodology 

This section describes data sources, data limitations and methods of constructing 
variables. Secondary data are used at both the provincial level and the census division 
level. Problems of a methodological nature which have their origins in the data are also 
discussed in this section. 

The Consumer Price Index (CPI) is used as a variable representing general price 
changes when the analysis focuses on changes in the nominal value of farmland. This 
study places emphasis on the analysis of changes in the real value of farmland. 
Consequently, the average annual CPI serves an important role as a deflator of price, 
income and cost data in adjusting these to constant 1971 dollar values. The CPI, published 
by Statistics Canada,** measures price changes over time for a constant basket of goods 
and services. The index thus reflects changes in the purchasing power (for this basket) of 
the Canadian dollar. During the entire time period studied (1940 to 1980) the relative 
weights attached to component goods and services in the basket have been changed in 
order for the index to remain a relevant measure. A 1971 based index was derived for 
the entire time period through a procedure which involved shifting the base of the 
indices as well as splicing data over a number of observations. These adjustments to a 
1971 base may be affected by the changes in the weighting. 

The variable V1 is the nominal annual average value per acre of farmland and 
buildings for the province of Alberta.?> The variable V2 is the nominal average agricultural 
real estate value at the census division level in Alberta?° This variable, V2, represents 
transfer values for farmland and buildings based on “assurance fund’ estimates required 
on all land transfers.*? Assurance fund values when aggregated over all agricultural real 
estate transfers are likely to be influenced by the inclusion of non-arms length transfers. 


24CP| data were obtained from Dominion Bureau of Statistics, Canada Yearbook, (Annual 
1940 to 1970); and Statistics Canada, Consumer Price /ndex, Cat. No. 62-010 (1980). 
2s A series of average per acre values of farmland and buildings was obtained directly 
from Statistics Canada. These unpublished data provide an estimate of market value based 
on mail surveys and census farm reports. 

26 These data were obtained from Alberta Agriculture, Resource Economics Branch, 
Agricu/tural Rea/ Estate Va/ues in A/berta, (1971 to 1980). These estimates were 
derived from ownership transfer information registered through Alberta Land Titles 
Offices. 

27 Assurance fund values do not necessarily reflect true market values but serve as 
approximations. These value data are more fully discussed in Alberta Agriculture, 
Resource Economics Branch,Rea/ Estate Va/ue Check, 1977. 
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As a result, V2 is very likely to be biased downward.2* The assurance fund data were 
available for individual municipalities in the province. Consequently, census division 
observations were calculated by weighting the municipal observations on the basis of 
Quantity of farmland transferred then taking a weighted average for each of the census 
divisions. Both V1 and V2 are aggregated estimates which do not represent any specific 
localized land market. These variables are, however, expected to provide reasonable 
observations of changes in farmland values over time. Since the variables V1 and V2 
measure values for farmland and buildings, the analyses of these variables assume that 
farmland and buildings are both subject to the same influences. In order to analyze those 
forces influencing real changes in farmland values, V1 and V2 are deflated by the CPI. 
The variable DV 1 is the provincial average value of farmland in constant 1971 dollars, 
while DV2 is the census division average farmland value in constant 1971 dollars. 

A number of variables representing expected productive returns to farmland are 
included in the empirical analysis since there are many bases on which farmland buyers 
might form their expectations. Farm income data aggregated over the province were 
obtained from Statistics Canada.’ This source provides the variables of realized gross 
farm income (X2), realized net income (X3), total gross income (X4) and gross farm rent 
paid (X6). Differences among these variables involve different sources of farm returns, 
deduction of input costs and the inclusion of inventory values. The variable X2 measures 
cash returns from the sale of agricultural products and adds to these returns those from 
supplementary payments and from home grown produce consumed on the farm. X3 
deducts operating and depreciation charges from ali farm sources of returns. x4 
measures all farm sources of returns and includes adjustment for changes in value of 
inventory. X6 is gross farm rent paid which provides an estimate of farmer's expenses 
associated with land and building rentals. When these variables are deflated by the CPI, 
the resulting variables DX2, DXx3, DX4 and DX6 measure returns in real value terms. 


2? An unpublished research report, Alberta Agriculture, Resource Economics Branch, Rea/ 
Estate Value Check, 1977, (1977) concluded there was a significant amount of 
undervaluation in assurance fund values based upon subjective checking of these with the 
assistance of assessors in 14 municipalities. 

2° The data series for 1940 to 1980 are aggregated over all producers in the province. 
Data was obtained from Dominion Bureau of Statistics, Handbook of Agricu/tura/ 
Statistics, Part //-Farm /ncome, Cat. No. 21-511, 1926-1965; and Statistics Canada, 
Farm Net /ncome, Cat. No. 21-202, (1970,1980). These data series are estimates 
derived from quantity and price surveys intended to value agricultural production at the 
farm gate. 
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Expected productive returns are likely formulated in response to previous levels of 
returns. Therefore, the variables described are lagged one year in order to incorporate 
this behavior pattern into the economic model. The variable DER is a fully distributed lag 
of realized gross farm incomes (in real terms) observed over three years.*° 

A further series of data obtained from Alberta Agriculture,*! provides census 
division observations of both farm income and off-farm income. Since the taxfiler data 
was collected from individuals only, incorporated farms are excluded from this data 
source. These annual data are available for each of the 15 census divisions over the time 
period 1972 to 1976. The variable X21 is the average gross farm income per farm 
taxfiler per census division. This variable measures returns from the sale of agricultural 
products. Variable X22 is the total off-—farm income per farm taxfiler which measures 
the net income from wages, salaries, business income, rental income and investment 
income. X23 is the total net income per farm taxfiler per census division which measures 
total net farm income and total off-farm income. When analyzing real changes in 
farmland values, these variables are deflated by the CPI to yield the variables DX21, 
DX22 and DX23. 

The relative effects of off-farm earnings and farm earnings might be observed 
by constructing the variable DX22/DX21. As DX22 rises relative to DX21, greater 
returns are obtained from off-farm sources. As a result, demand for farmland may 
increase if off-farm returns are used to cover cash flow deficiencies in current returns. 
A rise in off-farm returns relative to farm returns may also prompt an increase in the 
quantity of farmland transferred if landowners sell farmland in order to pursue higher 
returns from off-—farm sources. 

Expected capital gains variables are derived from the data on previous aggregate 
gains. DECG1 and DECG2 are the variables proposed to measure the expected real 
Capital gains at provincial and census division levels respectively. These variables are 


calculated from previous capita! gains weighted by fully distributed lags. The lag behavior 


3° The variable is constructed as follows: 

DERsSsS+DX2., a 22D X 2g :DX254)/6.0 
31 Alberta Agriculture, Statistics Branch, An Ana/ysis of Farm Taxfilers in Alberta 1972 
to 1976 (1981). This unpublished report provides income data derived from farm income 
tax returns for the period 1972 to 1976. 
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specified in these variables gives the most recent gains the heaviest weighting.*? The 
expected capital gains variables are calculated as follows, 
DECGI=8(DM lic D Vi leg st2(DV hg Vine) DV lepe DWT ¢_3)/6,0 5:3 
DECG2Z=2(DV2;5PV.2.4} (DV 2 p4eDV 205/30 5.4 

X10 is an index of average annua! farm prices of agricultural products for 
Alberta.** The price index relates current farm product prices to those in 1971, the base 
year. Data series which had earlier base years were shifted to the 1971 base.** Since 
there have been changes in the composition of products which have been used to 
calculate this index*> the transformations may have some inaccuracies particularily for 
earlier data. X11 is an index of mortgage credit costs, obtained from Statistics Canada,*° 
to measure changes in the annual cost of interest paid for units of mortgage credit. This 
series was also derived by rebasing earlier indexes to a 1971 base, which may involve 
inaccuracies in earlier data Statistics Canada calculates the mortgage credit index by 
applying the current interest rate on an adjusted mortgage value. This adjustment 
accounts for increasing prices of farm real estate; therefore, the index may not be a 
valid cost measure, particularly for those borrowers who were early entrants into the 
agriculture sector. 

The variable X10/X11 is constructed to serve as a proxy for the relative effects 
of general price increases on output prices and interest rates. As indicated in Chapter 
Four, institutional factors such as fixed rate mortgages may contribute to greater growth 
in current returns than in discount rates. This variable may be able to represent such an 
influence and is thus expected to have a positive relationship with increasing farmland 


values. 


32 A number of different lag specifications were considered in preliminary analyses. The 
lag behavior specified by variables DECG1 and DECG2 appeared to have the most 
significant influence on farmland values. 

33 This index was obtained from Statistics Canada, Vumbers of Farm Prices of 
Agricu/tural Products, Cat. No. 62-003, (Monthly). This provides an index of farm gate 
prices for Alberta, largely derived from monthly reports by farmer correspondents. 

‘4 This was done by considering a number of observations in each of the data series 
rather than just the base year. As a result, the procedure used incorporated elements of 
shifting the base and splicing the data. 

3 The monthly publication acknowledges changes in the computation of the index. 

¢ Statistics Canada, Farm /nput Price /ndex, Cat. No. 62-004, (Quarterly). This index ts 
one component of the Farm Input Price Index which is designed to measure price 
changes for a constant basket of farm operating inputs for western Canada. 
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X12 is a measure of annual population levels in Alberta*’and is intended to 
measure the influence of population growth and economic development. X13 is annual 
gross domestic product per person in Alberta. The gross domestic product data were 
obtained from Statistics Canada.** These were deflated by the CPI and then divided by 
X12 in order to yield X13 which is postulated to represent nonagricultural influences on 
the demand for land. 

X14 is an index of annual agricultural output per person in Canada. These data 
were obtained from Statistics Canada.*? They provide a partial measure of productivity in 
the agricultural sector. Since output per person does not specifically measure increased 
productivity resulting from the greater use of capital inputs such as labor saving 
machinery, variable X14 is not an ideal proxy for technological progress.*® Further, these 
data are aggregated over all of Canadian agriculture and thus may not accurately reflect 
technologica! advances specific to Alberta agriculture. 

Variable X15 measures on an annual basis the total number of Alberta farms and 
X16 measures the average farm size in Alberta. These variables were constructed using 
data from the census of agriculture.*? The census data provide quinquenial observations 
of total farm numbers and the total area in farms. From these observations, census year 
observations of average farm size are derived. Since the census farm definition has not 
been consistent over the period 1940 to 1980,** the variables used in the analysis may 
not be consistent over the time period observed. As well, the complete time-series for 
these variables was obtained by interpolating and extrapolating between census year 


observations. Despite these limitations, these two variables provide indications of trends 


57 Data covering the period 1940 to 1980 were obtained from Alberta Treasury, Bureau 
of Statistics, A/berta Statistical Review, (1978, 1980). 

3* Data covering the period 1961 to 1980 were taken from Statistics Canada, Provinc/a/ 
Economic Accounts, Cat. No. 13-2 13,(Annual). 

°° Statistics Canada,Aggregate Productivity Measures, Cat. No. 14-201 (Annual). This 
index is derived from the system of national accounts to measure labor productivity in 
agriculture. 

4° These measures (X 14) are intended to reflect variations in the quality of the labor 
force, however technology along with changes in levels of capital investment, capacity 
utiliization and management skills are likely to have an influence on agricultural output per 
person. 

“1 These census data are available in Alberta Agriculture, A H/storica/ Series of 
Agricultural Statistics for A/berta, (1969) and Alberta Treasury, Bureau of Statistics, 
Alberta Statistical Review, (1978, 1980) 

42 The 1976 definition of census farms specifies holdings with agricultural sales of 
$1200 or more while the 1971 definition was based on holdings with agricultural sales 
of $50 or more. 
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over time in farm numbers and farm sizes aggregated over the province. 

Variables relating to concessional credit were constructed for both the provincial 
level (X17) and the census division level (X27). These variables represent the levels of 
concessional credit extended in the province. X17 was calculated by combining data for 
Farm Credit Corporation (FCC) disbursements with Alberta Agricultural Development 
Corporation (ADC) authorizations.** Authorizations may not always” result in 
disbursements; therefore, an element of inconsistency may apply when these two data 
series are combined. Furthermore, the data were available on a fiscal year basis, and 
some judgement was exercised in specifying the data to a calendar year basis. X27 was 
calculated by aggregating loan authorizations (obtained directly from FCC and ADC) for 
municipalities into census division observations. 

The gradual adjustment process by which farmland buyers respond to economic 
information can be embodied in the lagged endogenous variable. Inclusion of the variable 
DV 1,., is derived from Nerlove's partial adjustment model,*4 which is founded on the 
behavioral concept that gradual adjustment takes place due to institutional and technica! 
constraints. This adjustment process becomes habit forming, therefore, farmland buyers 
tend to rely on previous price levels along with other economic information. The 
coefficient for this variable provides information concerning the length of the adjustment 
period. 

T2 1s the number of acres of agricultural real estate transferred annually and 


applies at the census division level.4* Census division observations were obtained by 


43 Annual data were obtained from, Farm Credit Corporation, Annua/ Report and 
Financial Statements, (1959-60 to 1980-81) and Alberta Agricultural Development 
Corporation Annua/ Report, (1972-73 to 1980-81). 
*4 Incorporating the partial adjustment model described by Koutsoyiannis (1981, pp. 
310-3123), the gradual adjustment to changes in the farmland market may be expressed 
as follows: 

Yo~YVo-1 = DIY*>—Vo_1) + Vo. 
Where b is the adjustment coefficient which is defined to have a value greater than O and 
less than or equal to 1, which implies the adjustment process Is gradual and the 
adjustment amount declines over time. Y,—Y,., is the actual change in farmland values 
which takes place. Y*,—Y,_, is the change in farmland values which might have occurred if 
purchasers responded fully to current information. Since the actual change in farmland 
values is only a portion of what might have occurred, there is a partial adjustment 
process and the current value of farmland is influenced by previous farmland values. 
*S These transfer data covering the period 1971 to 1980 are available from the 
publication, Alberta Agriculture, Resource Economics Branch, Agr/cu/tura/ Real Estate 
Va/ues in Alberta, (1971 to 1980). Transfers of agricultural real estate were defined to 
include parcels greater than 60 acres in size and valued between $5 and $1000 per acre 
in the period 1971 to 1978 and between $5 and $1500 per acre in 1979 and 1980. 
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aggregating municipal level observations of acres transferred. 


E. Statistical Estimation Methods 

Selected variables have been proposed as explanators of the variation in farmland 
values over time. Furthermore, economic models have been formulated as a means of 
estimating the coefficients for these variables. This section describes the statistical 
estimation techniques and the statistical criteria as well as limitations that might be 
encountered in the empirical analysis. 

Least-Squares Regressions 

Ordinary least-squares (OLS) regression techniques are used to estimate 
coefficients for both the provincial and census division level models. This is done using a 
Statistical Package for the Social Sciences (SPSS) econometric computer program. OLS 
is chosen as the estimating technique primarily because it is a proven method for 
estimating economic relationships in both single equation and recursive models. As well, 
this method is relatively easy to understand and apply in linear and nonlinear relationships. 

The OLS regression mode! specified in linear form is as follows. 

Yoerarhbex,; sebeerer..d Dengan U 5:5 
Y is the dependent variable and the X,s are the independent variables hypothesized to 
explain the variation in Y. Accordingly, the b,s are estimated coefficients of the 
independent variables and these measure the change in the dependent variable resulting 
from a one unit change in the independent variable. The intercept term, a, is a further 
parameter of the funtional relationship. The random error term U accounts for the 
unexplained variation in the dependent variable. 

The variation in the dependent variable is thus explained in a functional relationship 
by explained and unexplained components. Unexplained variation exists in an economic 
function for numerous reasons. Since variation in an economic variable is explained by 
many forces, unexplained variation in the dependent variable is likely caused by the 
omission of explanatory variables. Furthermore, unexplained variation may result from 
errors due to aggregation, improper model specification, errors of measurement and the 
random nature of human reponse to economic forces. The essence of OLS is to minimize 


the sum of the squares of the deviation between the variation explained by the function 
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and the observed variation in the dependent variable. 

By specifying the distribution of values for the error term, OLS is able to estimate 
the parameters of an economic model. Koutsoyiannis describes assumptions pertaining to 
the error term as well as the explanatory variables as follows (1981, pp. 55-58). 
te U is a random variable 
The mean value of U in any particular period is zero 
The variance of U is constant in each period 
The variable U has a normal distribution 
The random terms of different observations are independent 
U is independent of the explanatory variable 
The explanatory variables are measured without error 


The explanatory variables are not strongly correlated 


CO OO a ON a ey 


Aggregate variables have been correctly aggregated 


— 
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The relationship being estimated is unique 
11. The mathmatical formulation is correct 
Statistical Criteria 

The» parameter estimates derived from the economic models are evaluated for 
their “goodness of fit’.*® Statistical criteria are established to evaluate the explanatory 
power of a model as well as the reliability of the estimates. Unfortunately, these criteria 
may tend to be inconsistent with each other since greater explanatory power is very 
likely achieved at the cost of reduced reliability. The objectives of the research ultimately 
determine which criterion is of greater importance in the analysis. In this study the 
economic models have been formulated as a means of contributing to increased 
knowledge of farmiand values. Emphasis is thus given to analyzing economic phenomenon 
and estimating parameter values. Accordingly, statistical measures which focus on 
reliability are given greater emphasis in the analysis. 

Hypotheses are tested on the basis of a sample population representing the total 
population. Empirical samples, however, have less than full information concerning the 
true population. This limitation creates the likelihood of errors in hypothesis testing. 
Statistical tests thus are founded on the testing of hypotheses which imply statistical 


*¢ The term "goodness of fit” refers to the degree to which the economic model 
describes the empirical data. 
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significance to a variable or equation. 

The standard error of the regression coefficient measures dispersion around the 
true parameter of the total population. Since errors are expected in the economic 
models, the size of the error determines whether the estimates are reliable. The standard 
error test indicates whether an estimated coefficient is significantly different from zero 
by comparing the standard error with the value of the coefficient. The null hypothesis 
suggests the true parameter is equal to zero. If the standard error is less than one half 
the numerical value of the coefficient, the hypothesis is rejected. The standard error test 
thus implies that the variable is statistically significant and has an influence on the 
dependent variable. ‘If the standard error exceeds one half the numerical value, the 
hypothesis is accepted, which implies the variable has no influence on the dependent 
variable. The standard error test is a general rule providing a quick test for significance 
of estimated coefficients. However, the levels of significance of parameter estimates are 
affected by the degrees of freedom.*’ The t-test considers degrees of freedom and 
thus is a preferred measure of statistical significance in small sample sizes. 

Independent variables in an empirical sample have estimated coefficients that are 
part of a normal distribution around the true parameter. The parameter estimates thus are 
tested for membership in a normal distribution around the value zero. The Student's 
t-statistic attaches a probability level to the estimated coefficient being significantly 
different from zero. The t-statistic is the ratio of the estimated coefficient divided by its 
standard error and the t distribution considers the level of degrees of freedom. 

An F-test analyzes variance as a means of determining the various factors causing 
variation in the dependent variable. The F-statistic is the ratio of any two independent 
estimates of variance and thus is used to test the hypothesis that all true parameters are 
zero. Since this hypothesis implies that the explanatory variables have no influence on the 
dependent variable, it tests for the overall significance of the regression equation. The 
F—statistic is also used in testing whether adding a new variable significantly improves the 
explanation of variation in the dependent variable. 


47 Degrees of freedom refers to the number of variables that vary freely. Essentially 
these are the number of linearly independent observations used in calculating the sum of 
the squares of the deviations. Therefore, when adding an independent variable to an 
economic model, the degrees of freedom are reduced by one. 
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The coefficient of multiple determination, R?, measures the percentage of total 
variation in the dependent variable that is explained by the independent variables. Since R? 
is expressed as a percentage of total variation, its value lies between O and +1. The 
greater the portion of the variation in the dependent variable which is explained by the 
model, the higher is the R? value. 

R? is a relative measure which can be increased by including additional explanatory 
variables into the model. However, the R? develops an upward bias when there is no 
adjustment for the number of explanatory variables included in the model. The adjusted 
multiple coefficient of determination adjusts for the number of degrees of freedom in a 
model. Therefore the adjusted R* increases with the inclusion of additional explanatory 
variables only when the sum of the squared deviations is reduced sufficiently to account 
for the loss in degrees of freedom. Consequently, the highest adjusted RF? also yields the 
least variance in the deviations. The adjusted R? is thus used in the evaluation of economic 
models representing Alberta farmland markets in order to maintain a focus on the 


reliability of parameter estimates. 


F. Statistical Estimation Problems 

The validity of the OLS estimates as well as the statistical criteria are influenced 
by the empirical data. Therefore, the statistical results of this study are evaluated with 
respect to econometric criteria that test for imperfections in the economic data. When 
the assumptions concerning the error term and the explanatory variables do not hold, the 
validity of the estimates and the statistical criteria become suspect. Two common 
statistical problems that originate in the data are autocorrelation and multicollinearity. 
Furthermore, the pooling of time-series and cross-sectional data as a means of dealing 
with a problem of too few degrees of freedom raises statistical problems. 
Autocorrelation 

One assumption of OLS techniques is that the random variables from two 
successive time periods are independent of each other. Autocorrelation is the statistical 
problem that results when the random terms are correlated. When autocorrelation Is 
present in an economic model, the OLS estimates have large variances. Therefore, the 


OLS estimates are less efficient than the estimates derived by other econometric 
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techniques. 

Autocorrelation is introduced into an economic model when explanatory variables 
are omitted, the functional relationship is incorrectly specified, when the true 
disturbances are mis-specified (Koutsoyiannis 1981, p. 204). Since time-series data tend 
to show cyclical movements, true autocorrelation may also be introduced into an 
economic model. 

The most common test for the presence of autocorrelation is the Durbin-Watson 
Test.4® The d-statistic is used in testing the statistical significance of an estimated 
autocorrelation coefficient. The computed d-statistic is compared with computed upper 
(du) and lower (dl) bounds since the exact distribution of d is unknown. The bounds thus 
are used to test for positive autocorrelation and can be adjusted to test for negative 
autocorrelation. When d ts less than di the hypothesis of no autocorrelation is rejected 
which implies there is positive autocorrelation. When d is greater than du the hypothesis 
of no autocorrelation is accepted. If d falls between these two bounds the test is 
inconclusive for positive autocorrelation (Koutsoyiannis 1981, p. 214). The solution to an 
autocorrelation problem is usually determined by the source of the autocorrelation. 
Therefore, reformulating the model to include missing variables or an autocorrelation 
coefficient are two means of eliminating the serial correlation among the errors terms. 
Multicollinearity 

OLS estimates assume that explanatory variables are not perfectly linearly 
correlated. A high level of correlation between two explanatory variables introduces the 
Statistical problem of multicollinearity. The problem essentially ts in obtaining precise 
estimates of the separate effects of explanatory variables that are highly correlated. 
According to Koutsoyiannis, multicollinearity may impair the accuracy and stability of the 
parameter estimates, but the exact effects have not as yet been theoretically established 
(1981, p. 233). The statistical criteria used to evaluate the reliability of the parameter 
estimates might also be influenced since intercorrelated explanatory variables may cause 
increased standard errors. The high standard errors, therefore, might cause explanatory 
variables to have reduced statistical significance. 


48 For a further description of the Durbin-Watson Test and the d-statistic see 
Koutsoyiannis (1981, pp. 212-216). 
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Empirical time-series data obtained with respect to the farmland market are likely 
to be highly correlated due to the influence of economic growth on many of the 
explanatory variables. A somewhat subjective procedure can be established for dealing 
with multicollinearity through a selection process that removes highly correlated 
explanatory variables from the economic model. Accordingly, explanatory variables will 
not be included when the correlation with another explanatory variable exceeds + 80. 
Furthermore, only one instance of correlation between two explanatory variables 
exceeding + .70 will be allowed in a functional relationship. 

Pooling Cross-sectional and Time-series Data 

The analysis of farmland values at the census division level is undertaken primarily 
to observe the influence of the quantity of farmland transferred on farmland values. 
Transfer data at the provincial level are available for the period from 1971 to 1980. This 
limited number of observations may introduce the problem of too few degrees of 
freedom into the statistical analysis. However, the census division transfer data can be 
incorporated into a time-series of cross-sectional observations. The pooling of 
cross—sectional and time-series data increases the degrees of freedom. However, other 
statistical problems may be introduced into the analysis. 

Census division farmland values include time-series and cross-sectional 
variations. Explanatory variables thus measure variations over census divisions and over 
time as well. The models and estimating techniques applied to pooled data impose 
assumptions concerning the influence of cross-sectional and time-series variation on the 
slope coefficients and the points of intercept. Therefore, consideration must be given to 
the appropriateness of pooling data and the reliability of pooled estimates. 

There aré many models and estimating techniques which might be employed in 
analyzing pooled data.*® Unfortunately, the methods which might provide the most refined 
analysis of census division farmland values are quite complex and not readily available in 
computer packages. However, covariance models are common in dealing with pooled 
data and parameter estimates which can be derived through OLS techniques. A covariance 
model assumes that slope coefficients are constant and that intercepts vary for the 
cross-sectional and time-series units. Therefore, variations over time and among census 


4° Judge et al. provide a comprehensive description of these methods (1980, pp. 
S20 4004) 


Kt, 7 Ke iv > ht 


; is ie hes 
7 aC ont 


yigall ae heme oreinnat-ect ° > 
ifarnt.oo PhwetD. aiinenoge oie 2h, 


— 


ot 
. ile ry! be a =) rns A “=> nas 


asxe sich iarsigna na “—e i 
2 ova coewted. noltglaied) da: —* ang 
quiamosteic » Gn aeaet +m becom 

ata geiwe-ornl F Fre sanott 

hotzive 2733 S¢¥ fe F5ulav patie ricy lara: att 


ene ta én g ott In pony 
eS 


2 Hi eVlyou) ON 2 


, 
f 
ib 


“vy .\ath. 7e ievrsedo irs 


jew cava nodatete eae 


crue nc i at lai 
aon “3 are : 
ona Geturtre! » rele lacie 


a © to oi a ey . vanienndias 
ew 
net gevemnies ore labor sr Lis 
or? 2) trteoee-wedds 2D aqeeaiien sas parce: 
soar. ao wil Gaet wks to ericg ot ara a 
+ Wiest St te eb priooe fo 
P = 

ya? Urwetvid® Gs alechom sam 
Pr tome me: Se Cory GUOROM Be gistenyr ao cli “al 
, «i Ures dite ew esider brairmst cio 


~_ “ se 


a 
‘TNO 276 aon Samersvod wre eG 
scntimaeot A caucy~ Met 220 eae gerigh esi ns itor ¢enaeiten Isler eg bene 
7 | 
a argecceine ‘ary bre Ietene oe atrenait teas. 


tubs HE OB 18 a0 arm ATR asi sod 


aq O32); charterer aa ncaa 
: ae 


51 


divisions are measured by the variation in intercept points. 

With respect to census division farmland values, the covariance model introduces 
dummy variables to represent the 15 census divisions and the time periods over which 
data were observed. These dummy variables account for qualitative differences over 
census divisions and over time by varying the intercept term for the individual census 
divisions and years. Furthermore, the dummy variables impose fixed values on the 
variation between the mean intercept point and the intercept for the individual units since 
random variations between cross-sectional units and between years cannot be 
incorporated into the model. 

The coefficients of explanatory variables may not reflect all of the influence of 
the particular force represented. This feature occurs since explanatory variables include 
cross-sectional or time-series components which are likely to be measured by the 
dummy variables. As a result, the economic interpretations which might be made with 


respect to an expianatory variable should consider the influence of the dummy variables. 


G. Summary 

Chapter Five has outlined methodology concerning economic models, variables 
and estimation methods. A number of economic variables will be tested in the proposed 
economic models in order to determine those forces having an influence on farmland 
values in Alberta. Emphasis is placed on achieving realistic economic information which 
might contribute to improved decision making concerning farmland purchases. Therefore, 
statistical methods and criteria are oriented towards obtaining explanatory ability and 
reliability. The variables developed for this analysis are summarized in Table 6.1. Chapter 


Six will present the empirical results of the proposed models. 
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VI. Statistical Results 


A. Introduction 

The general models and variables described in Chapter Five are used to estimate 
farmland values at both the provincial and census division levels. Various formulations are 
estimated in order to determine which variables have a statistically significant influence 
on farmland values and thus add to the explanatory power of an equation. As well, a 
number of different measures of some explanatory forces are compared to determine 
which variable provides a superior measure of the hypothesized force. The equations 
which appear to best explain farmland values are presented in this chapter with their 
Statistical results. Statistical interpretations and economic inferences of the results are 
made to provide a basis for economic conclusions and economic implications which are 
developed in Chapter Seven. 

The empirical results are presented in two sections. The first section presents 
results for the time-series analysis of aggregate provincial data. This particular analysis is 
further broken down into two different time periods based on data availability. These are 
the period covering 1940 to 1980 and the period covering 1961 to 1980. The second 
section of the empirical results are from the analysis of pooled time-series and 
cross-sectional data at the census division level. This analysis is intended to cover the 
period 1971 to 198C; however, lack of data reduces the number of observations in 
some model! formulations. 

Table 6.1 presents the variables which are used in the analyses. The designation, 
description, and units of measure for the variables are presented to complement the 
presentation of statistical results. The variable descriptions and units of measure are a 


particularily important component of both statistical and economic interpretations. 


B. Provincial Analysis 

The results of models explaining provincial farmland values using value data which 
are expressed in nominal form are presented in Table 6.2 . These estimates are derived 
from the general model 5.1 outlined in Chapter Five and cover the period 1940 to 1980. 


In this table, the equation numbers are presented in the first column, the adjusted R? in the 
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Table 6.1: Identification and Description of Variables Used in the Empirical Analysis. 


Variable 


DV 1 


V2 


DV2 


X2 


DX2 


X3 


DX4 


X6 


DX6 


DER 


DX2 1 


DX22 


DX23 


Description 


a — —  —  — —  — — — — 


Consumer Price Index (197 1=100). 
Current provincial value of farmland and buildings ($/acre). 


Real provincial value of farmland and buildings in constant 197 1 
dollars ($/acre). 


Current census division value of farmland and buildings (S/acre). 


Real census division value of farmland and buildings in constant 
1971 dollars (S/acre). 


Current value of realized gross farm incomes aggregated for the 
Province of Alberta (millions of dollars). 


Real value of realized gross farm incomes aggregated for the 
Province of Alberta in constant 1971 dollars (millions of dollars). 


Current value of realized net farm incomes aggregated for the 
Province of Alberta (millions of dollars). 


Real value of gross farm incomes aggregated for the province of 
Alberta adjusted for changes in inventory in constant 1971 dollars 
(millions of dollars). 


Current value of gross farm rents aggregated for the Province of 
Alberta (millions of dollars). 


Real value of gross farm rents aggregated for the Province of 
Alberta in constant 1971 dollars (millions of dollars). 


3 year fully distributed lag of realized gross farm incomes 
aggregated for the Province of Alberta in constant 1971 dollars 
(millions of dollars). 


Real value of average gross farm income per farm taxfiler per 
census division in constant 1971 dollars (hundreds of dollars). 


Real value of average total off-farm income per farm taxfiler per 
census division in constant 1971 dollars (hundreds of dollars). 


Real average value of total net income per farm taxfiler per census 
division in constant 1971 dollars (hundreds of dollars). 
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Variable 


DECGA 


DECG2 


X10 


X11 


X10/X11 


X12 


AAS 


X14 


KES 


X16 


X17 


X27 


tz 
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Description 


3 year fully distributed lag of previous gains in nominal provincial 
farmland values, representing expected capital gains ($/acre). 


3 year fully distributed lag of previous gains in real provincial 
farmland values, representing expected real capital gains at the 
provincial level ($/acre). 


2 year fully distributed lag of previous gains in real census division 
farmland values, representing expected real capital gains at the 
census division level ($/acre). 


Index of farm prices of agricultural products (197 1= 100). 
Index of mortgage credit costs (197 1=100). 


Ratio of indexes of farm product prices and mortgage credit costs, 
representing the change in the prices of agricultural products 
relative to the change in mortgage credit costs (197 1=100). 


Population of the Province of Alberta (thousands). 


Real gross domestic product per person tn the Province of Alberta 
(millions of dollars per person). 


Index of agricultural output per person, Canada (197 1=100). 
Total number of Alberta farms (Individual farms). 
Province of Alberta average farm size (acres). 


Real concessional credit extended by FCC and ADC at the provincial 
level (millions of dollars). 


Real concessional credit authorized by FCC and ADC at the census 
division level (millions of dollars). 


Quantity of agricultural land transferred at the census division level 
(thousands of acres). 


Predicted quantity of agricultural land transferred at the census 
division level (thousands of acres). 
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second column, the F-statistic for the equation in the third column and the 
Durbin—Watson d-statistic in the fourth column. The remaining columns report the 
regression coefficients and standard errors (in parentheses) of the explanatory variables. 
Standard errors are used in calculating the t-statistic to test whether the estimated 
coefficient is statistically significant. For the empirical results presented, the reliability of 
the estimated coefficients are tested with a t-statistic to determine whether the 
explanatory variable has a statistically significant influence on the dependent variable. The 
estimated coefficients of explanatory variables which are not statistically significant at 
the 5 per cent level of significance are indicated by #. This format is used in presenting 
statistical results at the provincial level. The results of further equations are presented in 
Appendix B. These results may be referred to in order to provide additional information 
for statistical and economical interpretations. 

Since expected productive returns are subjectively determined by farmland 
buyers and may not necessarily be a precise economic residual allocated to farmland, 
Equations 6.01 to 6.03 include different measures of expected productive returns to 
farmland. These variables all have positive influences on farmland values, significant 
coefficients and the F-statistics are highly significant. The equation which includes 
realized gross farm income lagged one year (X2,_,)°° has a higher F—statistic and adjusted 
R? than those which incorporate variables measuring realized net farm income (X3) and 
gross farm rent paid (X6). This difference could imply that expected productive returns 
are influenced by components of gross farm income that are not necessarily part of net 
farm income or gross farm rent. As well, the lagged nature of this variable could suggest 
that in formulating expectations of future economic returns, farmers consider previous 
levels of returns (to farmland) in their formulations. 

Additional variables are included in Equations 6.04 to 6.07 to represent expected 
capital gains (ECG), general price increases (CPI) and farm enlargement (X16) forces. 
Variable X16 measures average provincial farm size and !s taken to represent the 
combined influence of technological progress and farm enlargement.*! Variable X16 and 


°° Variables which are lagged one year are denoted by the subscript ,.,. 

5! Equation B.13 in Appendix B indicates that the variable X 14 measuring agricultural 
output per person is a significant influence on farmland values. As well, there is a high 
level of correlation between variables X16 and X14 (.82). Since there might be a cause 
and effect relationship between technology and farm enlargement, the variable X16 Is 
assumed to represent the combined influence of these two forces. 
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variable ECG both have significant influences on farmland values when specified together 
(Equation 6.04). However, when variables representing expected productive returns and 
increasing general prices are included in this specification, variable X16 has reduced 
significance (Equations 6.05 to 6.07). Variable X16 is highly correlated with CPI (r=.91) 
since general prices and farm size have tended to change together over time. Since these 
variables have similar trends, CP! may be accounting for most of this influence and X16 
accounting for very little. Variables representing expected productive returns may include 
economic influences that are also measured by other explanatory variables. One reason 
for increasing farm size is to achieve economies of size which would increase expected 
productive returns.*? Increasing general prices also affect the expected productive return 
variables X2,.,, X3 and X6.°? As a result, the variable CP| may be accounting for the 
influence of expected productive returns and thus causing the estimated coefficients of 
the variables X2,.,, X3 and X6 to have reduced significance or to be unreliable due to the 
statistical influence of multicollinearity. 

The variable ECG is a three year fully distributed lag of changes in farmland values. 
Consequently, this variable is influenced by general price changes and changes in the 
economic returns to farmland.*’ Expectations of capital gains are likely to increase in 
response to increasing general prices and increases in the current returns to farmland. 
Therefore, the ECG variable may account for variations in expected productive returns, 
which would explain the reduced significance of variables X2,., and X3 (Equations 6.05 
and 6.07). 

Equation 6.04 may be the most meaningful of the equations presented in Table 
6.2 since the explanatory variables describe independent economic relationships which 
exert an influence on farmland values. Variable ECG suggests that expected capital gains 
influence farmland values and ECG is likely accounting for the influences of general price 
changes and changes in the economic returns to farmiand. Variable X16 suggests that 
farm enlargement also has an influence on farmland values. 


52 The levels of correlation between X16 and X3 (.75), X6 (.76) and X2,_,(.85) suggest that 
farm enlargement is related to these measures of expected productive returns. 

53 This is confirmed by high levels of intercorrelation for the variables X2,_,, X3 and X6 
with CPI (98, 98 and .94 respectively). 

54 The levels of intercorrelation between ECG and CPI (.83), X2,_, (88), X3 (89) and X6 
(93) would confirm these relationships. 
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Even though Equation 6.06 provides estimated coefficients for all the explanatory 
variables which are statistically significant, economic interpretations focusing on 
explaining the farmland market are limited by the presence of multicollinearity and 
autocorrelation. Many of the explanatory variables included in these models are highly 
correlated which discourages economic interpretation since the influence represented by 
a particular variable may actually be measured by a different variable. Variable CPI has a 
dominant influence on farmland values as well as the other explanatory variables. High 
correlations of the variables considered with CPI suggest that general price changes may 
be a major influence on most of the explanatory variables which measure monetary 
values. A more comprehensive analysis of farmland values may be achieved by adjusting 
for this common influence. Consequently, the ensuing analyses incorporate data in real 
value terms in order to determine the forces which explain changes in real farmland 
values. As well, the d-statistics in all of the models presented in Table 6.2 suggest the 
presence of positive autocorrelation. This presence is likely due to similar trends in the 
data or the omission of important explanatory variables resulting in a systematic cater 
among the error terms. When autocorrelation is present, the variance of the random term 
may be underestimated. Parameter estimates derived from a sample of empirical data may 
therefore be inaccurate estimates of the true parameter values.** 

Statistical results from the analysis of real provincial farmland values are reported 
in Table 6.3. These results are derived from the general model 5.1 proposed in Chapter 
Five and cover the period from 1940 to 1980. Real provincial farmland values have 
increased over this period which suggests that forces other than general price increases 
have had an influence on farmland values. To analyze the sources of real changes in 
farmland values, data for price, cost and income variables are deflated by CPI. 
Consequently, variables measuring dollar amounts are expressed in terms of constant 


‘> There are a number of methods which may be applied to estimate parameters when 
autocorrelation is suspected. These methods typically involve transformations of the 
original data. One of the more popular methods is the first-differences transformation 
which assumes the autocorrelation coefficient is equal to one. The Cochrane-Orcutt 
iterative method Is another means of dealing with autocorrelation. This method involves 
transforming the original data by estimating an autocorrelation coefficient. Ordinary 
least-squares techniques can then be applied to estimate the parameters of an equation 
which has an autoregressive disturbance. However, there is difficulty in interpreting the 
economic meaning of variables with these transformations. With respect to this study, a 
number of the hypothesized factors are already measured in first-difference form. An 
alternative approach that is used in this study is the logarithmic transformation of the 
observed data. 
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1971 dollars. The results presented in Table 6.3 provide an evaluation of the effect of 
those forces hypothesized to have an influence on real changes in farmland values. 

The equations presented in Table 6.3 test the influence of variables representing 
the forces of expected real capital gains (DECG1), farm enlargement (X16), expected 
productive returns (DER, DX6 and DX2,.,) and a lagged response to information on 
farmland values (DV 1,_,). In most cases these models have highly significant adjusted R?’'s 
and F-statistics. However, the d-statistics indicate for many of the models the presence 
of a systematic influence among the error terms. This result is likely due to the presence 
of variables with similar trends over the period observed or the omission of important 
explanatory variables. 

With respect to the variable DECG1, declining weights are attached to the real 
capital gains of three previous years which implies that more recent gains have a greater 
influence on current farmland values. When tested individually, the DECG1 variable has a 
significant influence on farmland values (Equation 6.08). However, the low adjusted PR’ 
indicates that DECG1 has limited explanatory power with respect to changes in real 
provincial farmland values. 

Expected productive returns to farmland are represented by the variables DER, 
DX2,_, and DX6 . These variables measure realized gross farm incomes (DX2,_, and DER) 
and gross farm rent paid (DX6) aggregated over the province. The influence of expected 
productive returns on farmland values may have different distributions over time. DX2,., 
being lagged one year assumes that expected productive returns are based on the most 
recent observation of past realized gross farm incomes. DER involves a fully distributed 
lag over three observations of past realized gross farm incomes, where more weight Is 
given to the most recent information, implying that anticipations are based on a longer 
time horizon than one year. DX6 is the current year observation of gross farm rent which 
assumes that expectations of productive returns emphasize a very current measure of 
economic returns to farmland The highly significant F-statistics and adjusted R’s in 
Equations 6.09 to 6.11 suggest that all of these variables have an influence on farmland 
values. Variable DX6, which is the most current measure of productive returns to 


farmland, explains the least amount of variation in farmland values (Equation 6.1 1). 
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Including the variable DECG1 with each of the expected return variables does not 
noticeably improve the statistical results (Equations 6.12 to 6.14). DECG1 has an 
increased standard error and reduced significance in these models. However, variable 
DECG1 and the expected productive return variables are most likely measuring separate 
influences since DECG1 is not highly correlated with the variables DER (.50), DX2,_, (60) 
and DX6 (.65). The expected productive return variables seem to account for most of the 
variation in farmland values. In these models (Equations 6.12 to 6.14) variable DECG1 
accounts for very little of the variation in farmland values, perhaps since the influence of 
general price changes and expectations is accounted for by the expected productive 
return variables. 

When DECG1 is included in the same model as the lagged dependent variable 
(DV 1,.,) the statistical results are superior to all other models (Equation 6.15). Together, 
these two variables appear to be sufficiently comprehensive to account for most of the 
explanatory forces influencing changes in farmland values. The lagged dependent variable 
specifies a dynamic adjustment process which assumes that previous farmland values are 
an influence on current farmland values. Participants in farmland markets may not respond 
fully to changes in current economic forces which are acknowledged to have an 
influence on farmland values. Accordingly, previous economic information, particularly 
previous farmland values, may determine current farmland values. Variable DV 1,_, may 
therefore capture the influence of a number of economic forces which have had an 
influence on previous farmland values. When included in the same model as DV 1,., the 
variable DECG1 may account for expectations of real capital gains that are associated 
with previous levels of real gains in farmland values. Previous changes in farmland values, 
therefore, might induce price changes in current farmland values in an_ inflationary 
economy. 

The estimated coefficient of DV1,., is (1-b) where b is the adjustment 
coefficient. Therefore, in Equation 6.15 the adjustment coefficient is calculated to be 
0245. A two tail t-test is applied to determine whether this coefficient is significantly 
different from both O and 1.°° 


‘6 The Nerlove adjustment model constrains the adjustment coefficient to be greater than 
O and less than or equal to 1. If the adjustment coefficient were to equal O, this implies 
that past prices do not have a significant influence on farmland values. Were the 
coefficient equal to 1, the most immediate past price is the most significant influence on 
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‘6 The adjustment coefficient is significantly different from 1 at the 5 per cent level and 
significantly different from O at the 15 per cent level.s’ If the 15 per cent level of 
significance is not accepted, the adjustment coefficient is not statistically different from 
QO. This result implies that past prices of farmland are not used as a guide to current 
farmland values. If the 15 per cent level is accepted, the adjustment coefficient implies 
that long term trends in farmland values are used as a guide to current farmland values. 
The low coefficient of adjustment value suggests a very sluggish response to current 
economic or technical information. However, the adjustment coefficient is likely to be 
underestimated if other explanatory variables with a lagged response are missing. If such 
explanatory variables are omitted from the model specification, the estimated coefficient 
of the lagged dependent variable may measure their lagged response. 

Variable X16 measures increasing farm size over the period of observation. In 
this analysis, X16 is assumed to serve as a proxy for the combined influence of 
technological progress and farm enlargement.** Therefore, as a measure of the influence 
of economies of size and the substitution of capital for .labor, X16 is likely to be 
associated with variations in expected productive returns.** The reduced significance of 
variables DX2,., and DX6 in Equations 6.17 and 6.18 suggests that variable X16 may be 
accounting for at least some portion of the expected productive returns influence. This 
exlanation seems particularily applicable to the variable DX6 which explains only a small 
portion of the variation in farmland values. In Equation 6.16, variable DER has a reduced 
coefficient and is barely significant at the 5 per cent level when included as an 
explanatory variable with DECG1 and X16. Since variables X16 and DER are highly 
correlated (.84), Equation 6.16 does not offer an improved model with respect to 
economic content. 


**(cont'd)current farmland values. Therefore, there is a lagged partial adjustment to 
current economic information when the adjustment coefficient is significantly different 
from O and 1. 
‘7 The t-statistics for the adjustment coefficient are calculated as follows: 

t = 0245-0 / .023 = 1.07 

t= 0245-1 / 023 = -42.41 
‘* Equations B.20 to B.22 in Appendix B indicate that variables X16, X14 and X15 are all 
able to explain a significant amount of the variation in real farmland values. Since X16 is 
able to explain the greatest amount of variation in real farmland values, it may be 
measuring the related influences of increasing technology and decreasing farm numbers. 
5°°X 16 has various levels of intercorrelation with the variables DER (.84), DX2,_, (82) and 
DX6 (.44). 
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The estimated coefficients of DECG1 and their statistical significance noticeably 
increase in Equations 6.16 to 6.18. The reduced coefficients of the expected productive 
return variables could imply that the DECG1 variable accounts for more economic 
influences, and thus have increased statistical significance. 

The lagged dependent variable is included as an explanatory variable along with 
variables X16, DECG1 and a variable representing expected productive returns in 
Equations 6.19 to 6.21. As previously discussed, DV1,_; may account for the influence 
of many economic forces.®° This feature could explain the reduced coefficient estimates 
for variable X16 and the reduced significance of the expected productive return 
variables when specified in the same model. The estimated adjustment coefficients 
derived from the coefficients of variable DV 1,_, are all significantly different from both 
O and 1. The adjustment coefficients are increased when X16 Is included in the model. 
Since behavioral responses to explanatory variables may be lagged in nature, variable 
X16 may account for the lagged response in farm enlargement to the influence 
technological advance. This could cause the adjustment coefficient to increase since X16 
may capture some of the lag behavior in these equations. The estimates of the adjustment 
coefficients suggest that behavior in the farmland market involves a lagged adjustment to 
economic information which is consistent with the hypothesis that farmland values in 
previous years are used as a guide to current values. DECG1 is statistically significant in 
all three of these models (Equations 6.19 to 6.21). This variable may capture some 
portion of the influence of expected productive returns as well as expected capital gains. 

Equations 6.22 to 624 are logarithmic transformations involving nonlinear 
specifications of Equations 6.19 to 6.21.° The estimated coefficients of the explanatory 


6° This would be confirmed by the high levels of intercorrelation between variable DV 1,_., 
and DER (.89), DX2,., (.86) and X16 (.95). 
6 The t-statistics for the coefficient of adjustment derived from Equation 6.19 are: 
t= 25664,0 ,06G)— 3.89 
t =) 2566) — 15/066 =— 14.64 
The t-statistics for the coefficient of adjustment derived from Equation 6.20 are: 
t = .2500 - 0 /.061 = 4.09 
= 2000] a OO 2.50 
The t-statistics for the coefficient of adjustment derived from Equation 6.21 are: 
t= .2702 - 0 /.057 = 4.74 
tee O02 OS ea 1280 
62 The general model is a nonlinear function which has the following logarithmic 
transformation: 
Iny ="ina +b dnA, * by. inXon...0, Inxy + U 
The dependent variable Y, the constant term a and the explanatory variables X's are 
transformed to natural logarithms. 
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variables are elasticity estimates which measure the relative change in farmland values 
with respect to a given proportional change in the explanatory variable. The variables 
DV1,.. and X16 appear to have the greatest impact on the dependent variable while 
DECG1, although statistically significant, has considerably less impact. Generally, the 
Statistical results for Equations 6.22 and 6.23 confirm the results of Equations 6.19 and 
6.20. However, variable DX6 in this nonlinear formulation has an estimated coefficient 
that is significant at the 5 per cent level, implying a significant influence on the dependent 
variable (Equation 6.24). As well, the estimated elasticity coefficient for DX6 suggests 
that this variable might have the greatest impact on farmiand values of all the expected 
productive return variables. 

The statistical results in Table 6.3 provide valuable insight into the determination 
of real farmland values. The variables DER, DX2,., and DX6 strongly suggest that 
expected productive returns have a direct influence on farmiand values. As well, farm 
enlargement has a direct influence on farmland values and appears to be related to 
expected productive Potarne The performance of variable DV1,_,; implies that there is a 
partial adjustment process in the farmland market which results in the farmland values of 
previous years being an influence on current farmland values. Variable DECG1 is also a 
significant variable suggesting that previous gains in farmland values have an influence on 
current values. These observations are ultimately incorporated into the economic 
interpretations presented in Chapter Seven. However, a major statistical limitation to 
these results is the presence of autocorrelation. Models which do not include the lagged 
dependent variable have d-statistics which strongly indicate the presence of positive 
autocorrelation. This limits their value for economic interpretation since the coefficients 
may not be accurate estimates of the true parameters. The inclusion of variable DV 1,_, 
appears to account for the systematic influence on the residual terms that is the source 
of autocorrelation. Therefore, variable DV 1,_, provides an explanatory variable indicating 
the influence of past farmland values and its inclusion eliminates the source of serial 
correlation.® 

Statistical results from the analysis of real provincial farmland values over the 
period from 1961 to 1980 are presented in Table 6.4. These results tend to confirm the 


63 There are arguments that suggest the inclusion of a lagged dependent variable does not 
improve the economic capability of a model. See Griliches (1961, pp. 63-73). 
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results derived for the period covering 1940 to 1980. The F-statistics and the adjusted 
R's for the models presented are comparable with those presented in Table 6.3 . Most 
of the estimated coefficients have increased standard errors which may reduce their 
Statistical significance, however, this is most likely due to the reduced number of 
observations. The d-statistics suggest serial correlation among the error terms when the 
lagged dependent variable is not included as an explanatory variable. As was the case 
over the longer period, variable DV1,.. provides an economic explanation for the 
presence of serial correlation among the time-series data. 

The relative influences of the explanatory variables on the dependent variable 
appear to be consistent with the longer time period. Variables DECG1, DER and DX2,,, 
each explains similar levels of the variation in the dependent variable as over the longer 
time period (Equation 6.25 to 6.27). The variable DX6, however, explains significantly 
more of the variation in real farmland values (Equation 6.28). This phenomenon might be 
explained by an increasing tendency toward cash rents which allow producers to 
compete for rented land. Therefore, farmland values and gross farm rent could be 
influenced by similar forces in the more recent period of observation. Furthermore, 
provincial gross farm rents are not adjusted for the amount of farmland rented, 
therefore variable DX6 is influenced by the amount of farmland being rented as well as 
the economic returns allocated to farmland by producers. If the amount of farmland 
rented in the period covering 1961 to 1980 was relatively stable while the amount 
rented during the period 1940 to 1980 was increasing, DX6 might be an improved 
measure of productive returns to farmland in the period covering 1961 to 1980. This 
feature could explain why the variable DX6 is able to explain a greater amount of the 
variation in farmland values over the more recent period. 

The results of Equations 6.29 to 631 are reasonably consistent with those 
observed over the longer time period. Although the statistical significance of explanatory 
variables may be reduced the relationships among these variables are the same. Similarily, 
the estimates for Equations 6.32 to 6.38 given in Table 6.4 are consistent with those 
presented in Table 6.3. One exception is with the coefficient of variable DX2,_, which in 
Equation 6.37 has a changed sign. Multicollinearity resulting from the high level of 


correlation between variable DX2,_, and the variables X16 (.84) and DV 1,., (.83) has likely 
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influenced the estimated coefficient in this case. Even though variable DX6 can explain a 
greater level of variation in farmland values in the period 1961 to 1980 than with the 
longer data series, the influence of this variable is suppressed when variables X16, 
DECG1 and DV 1,., are included in the same model (Equations 6.35 and 6.38). The results 
of the logarithmic transformations (Equations 6.39 to 641) suggest that the relative 
impact of explanatory variables are similar to those of the period 1940 to 1980. The 
relatively large elasticity estimates for the variables DV1,_; and X16 suggest that previous 
farmland values and farm enlargement have the greatest relative impact on farmland 
values. As well, the variable DX6 appears to have the greatest impact of the expected 
productive return variables on farmiand values. 

The single equation models presented in Table 6.3 and Table 6.4 do not suggest 
structural changes that would necessitate respecification of the models. The coefficients 
of the explanatory variables are generally reasonably stable over the differing periods of 
observation, so that the results of Table 6.4 do not suggest significant changes in the 
parameters of the farmland market. However, the coefficients of variable DV1,_, have 
increased slightly (Equations 6.36 and 6.37) which suggests that previous farmland values 
could have a greater influence on farmiand values in the recent period of observation. 
The coefficients of adjustment derived from these equations are, therefore, slightly 
lower which implies the behavioral feature that previous farmland values are being 
considered over a greater number of past observations. The lowest coefficients of 
adjustment (Equations 6.36 and 637) occur when the expected productive return 
variables are DER and DX2,., rather than DX6. Differing measures of economic returns in 
the expected productive return variables could lead to differing levels of dependence on 
previous farmland values in determining current farmiand values. 

Table 6.5 presents statistical results for estimates of real provincial farmland 
values over the period from 1961 to 1980. Variables representing economic 
development (X13), government credit programs (X17) and the relative influence of 
general price changes on agricultural product prices and on the cost of mortgage credit 
(X10/X11) which have not previously been considered in this study are included as 
explanatory variables. The data for these variables were not available over the longer time 


period from 1940 to 1980. 
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Each of these three variables is capable of explaining more than 50 per cent of 
the variation in the dependent variable (Equations 6.42 to 6.44). Variable X13 measures 
real gross domestic product per capita at the provincial level. This variable has tended to 
increase over time and is highly correlated with the variable DER (.93). Since agricultural 
production is a major component of Alberta's gross domestic product, the influence 
measured by variable DER is very likely also measured by variable X13. Variable X13 has 
a Statistically significant influence on real farmland values when specified in the same 
model as DECG1 and DV1,., (Equation 6.45). This model suggests that economic 
development, expected capital gains and previous farmland values all have an influence on 
farmland values. When variable DER is included as an explanatory variable (Equation 6.46), 
the coefficients of X13 change noticeably. Since variables DER and X13 are likely 
measuring similar influences, multicollinearity may explain the unexpected sign for DER. 

Variable X17 provides a measure of concessional credit extended at the 
provincial level. This variable has high levels of correlation with variables DECG1 (81) and 
DX6 (.85) . The high level of correlation between variables X17 and DECG1 could be 
explained by a cause and effect relationship between concessional credit and expected 
capital gains. Gross farm rents may be influenced by concessional credit if there are 
more entrants into the farming sector who would compete for rented land. When X17 !s 
included in the same mode! as DECG1 and DV 1,_, there is a noticeable reduction in the 
coefficient of DECG1 (Equations 647 and 648) perhaps due to these variables 
responding to similar influences. When variables DER and DX6 are included to represent 
the influence of expected productive returns, the significance of X17 is reduced. When 
variables DECG1, DX6 and X17 are specified in the same model (Equation 6.48), DX6 
appears to account for the effect of concessional credit and expected capital gains as an 
influence on real farmland values. In Equation 6.49, neither of variables X17 or DER are 
statistically significant perhaps since DECG1 accounts for the influence of concessional 
credit and DV1,.; accounts for some portion of the expected productive returns 
influence. With the logarithmic specifications given in Equations 6.52 and 6.53, variables 
X17 and DECG1 are each able to account for significant influences on farmland values. 
The logarithmic transformation of data has reduced the level of correlation between 


these variables to 51 from .81 which thus might explain concessional credit and 
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expected capital gains both having an influence on farmland values. As well, the 
correlation between DX6 and DECG1 is reduced from .71 to 41 in the logarithmic 
transformation. Accordingly, gross farm rent and expected capital gains both have an 
influence on farmland values in Equation 6.55. 

Variable X10/X11 appears to have a significant inverse influence on farmland 
values (Equations 6.50 and 6.51). The inverse influence likely arises since mortgage credit 
costs are increasing at a greater rate than are agricultural product prices and thus may be 
imposing a cost-price squeeze on farmland values.** Variable X10/X11 is _ highly 
correlated with the variables DV 1,., (-.91) and DER (-.88). DV 1,., measures the influence 
of previous farmland values and the variable X10/X11 tends to decline in value as the 
lagged dependent variable increases in value. Therefore, the reduced coefficients of 
DV 1,., in these models suggests that a portion of the lagged response measured by this 
variable is accounted for by the of X10/X11. Similarily, any "cost-price squeeze” would 
be reflected in expected productive returns which would explain the reduced 
significance of DER in Equation 6.50. 

One of the hypotheses presented in Chapter Four suggests that general price 
changes could have differing effects on output prices, input prices and discount rates. 
Consequently, the effects of inflation on farmiand values would not have a predictable 
direction. However, the argument was made that institutional factors such as concessional 
credit, fixed interest rates and unanticipated inflation might have allowec productive 
returns to increase at a greater rate than discount rates. As a result, the combined 
influence of inflation and these institutional factors are anticipated to positively influence 
farmland values. The variable X10/X11 is constructed to test whether there is an 
indication of effects on farmland values from inflation-related differences between 
growth in productive returns to farmland and on discount rates. The variable X10/X11, 
however, does not appear to reflect the influence of the institutional factors described. 
The cost of mortgage credit has increased at a rate faster than have the prices of 
agricultural products. This result might be explained by the feature that the mortgage 
credit index uses increasing values of farmland and buildings as a component of the 


index. Variable X10/X11 does not appear to measure the intended influence and thus is 


6 When observed over time the variable X10/X11 generally declines in value. 
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not consistent with the anticipated influence that inflation combined with the institutional 
factors described might have on farmland values. 

The statistical results given in Table 6.5 suggest that each of the newly introduced 
explanatory variables has an influence on real farmland values. The coefficient estimates 
for variable X13 are consistent with the hypothesis that economic development or 
general population pressures have an influence on Alberta farmland values. As well, the 
relationship of variable X17 to farmland values is consistent with the hypothesized 
influence of concessional credit on Alberta farmland values. The estimated coefficients 
for variable X10/X11 suggest that inflation has varying effects on output prices and 
input prices which exerts an influence on farmland values. However, this variable does 
not appear to capture the influence of institutional factors which might cause private 
discount rates to remain relatively low (with respect to general price increases). The 
observed relationship between variables X17 and DECG1 suggests that the use of 
concessional credit is related to expectations of rea! capital gains or vice versa 
Consequently, this particular relationship deserves consideration in future studies. 

Many of the explanatory variables observed over time may show similar variations 
as a result of the influence of economic cycles. Therefore, these variables may have 
contemporaneous relationships as suggested by their high correlations. As well, some of 
the explanatory variables, rather than being independent, may have cause and effect 
relationships such that two variables may be measuring a similar economic influence.* 
Unfortunately, these relationships present statistical limitations to economic inferences. A 
model incorporating most of the economic relationships which function to determine 
provincial farmland values is not likely to be achieved since multicollinearity and 
autocorrelation restrict the number of explanatory variables which can statistically be 
included in a model. As a result, the models presented have the characteristics of 
reduced form models which describe relationships among variables representing 
economic forces. The economic content of these models may be limited since many of 
the direct economic influences on farmland values suggested by economic theory are not 
included. High correlations among explanatory variables are also likely due to the use of 
highly aggregated data. As a result, the number of specific economic forces which can 


65 One example is the probable relationship that farm enlargement (represented by X 16) 
may have with the variables representing expected productive returns. 
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be included in a model are reduced. As well, most of the variables which are included in 
the models represent demand-related forces. Data on the quantity of farmland supplied 
are not available for inclusion in these time-series models which prevents the 
specification of a model which might reveal further influences on farmland values. 

The analysis of farmland values at the census division level requires the pooling of 
data over census divisions as well as over time. The primary reason for pooling is to 
obtain a sufficient number of observations of the quantity of farmland transferred to 
allow a Statistical analysis of this force without the complication of too few degrees of 
freedom. Incorporating the quantity of farmland transferred into a recursive model may 
allow a more appealing explanation of the farmland market since the interrelated nature 
of explanatory variables can be specified. In this case predetermined variables (of 
quantity transferred) are included as explanatory variables influencing farmland values. A 
further benefit of using pooled data may aiso be in reducing the incidence of 
multicollinearity and autocorrelation. These statistical complications are the result of 
strong trends in time-series data that have tended to dominate explanatory variables 
observed over time. The inclusion of cross-sectional observations, therefore, may 


reduce the influence of similar trends over time. 


C. Census Division Analysis 

The analysis of farmland values at the census division level incorporates the 
recursive model 5.2 presented in Chapter Five and uses pooled time-series and 
cross-sectional data. The data are observed over the 15 census divisions in Alberta and 
over the years from 1971 to 1980. * The dependent variables measuring the quantity of 
farmland transferred (T2) and agricultural real estate values (DV2) are subject to 
influences which vary over census divisions and over time. In the previous analysis of real 
farmland values, the dependent variable was estimated over time while the geographical 


unit of the province (essentially a cross-sectional unit) remained constant. Census division 
6° Data measuring farmland values and the quantity of farmland transferred are available at 
the census division level for the period 1971 to 1980. However, the construction of 
lagged variables reduces the number of observations which may be included in a 
specification. Variable DECG2 is a fully distributed lag of previous real gains in farmland 
values observed over two years. As a result, the number of observations of DECG2 is 
reduced to cover 1973 to 1980. As well, income data at the census division level is 
available only over the period covering 1972 to 1976. When these variables are lagged 
one year the number of observations is reduced, and covers the period 1973 to 1976. 
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farmland values and quantities of farmland transferred are estimated by explanatory 
variables that measure the hypothesized influences as well as dummy variables which 
measure the influence of variations over census divisions and over time. 

The statistical results presented are for models which estimate the quantities of 
farmland transferred (Table 6.6) and farmland values (Table 6.7) at the census division 
level. The format for presenting these empirical results is changed to accomodate the 
many dummy variables representing census divisions and years. The variables are 
presented in the first column, their estimated coefficients in the second column, their 
standard errors in the third column and the t-statistic calculated to test the statistical 
significance of each variable is in column four. As before, estimated coefficients which 
are not significant at the 5 per cent level of significance are denoted by # . The results 
indicate the quantitative influence of the explanatory variables and the qualitative 
influence of the dummy variables. The coefficients of the dummy variables measure the 
deviations between the mean intercept (the constant term) and the intercept for the 
specific year or census division. 

Table 6.6 presents equations estimating quantities of farmland transferred at the 
census division level. The time period over which these estimates are derived are given In 
parentheses below the equation number. The number of years ooserved is also indicated 
by the number of dummy variables included to represent years. One dummy variable is 
excluded from those representing years and from those representing census divisions 
since the excluded dummy variable is determined by the remaining dummies (measuring 
the same qualitative influence) in the specification.©” In Equation 6.56, dummy variables 
CD1 to CD14 have estimated coefficients which measure the difference between the 
constant intercept term and the intercept for the particular census division. As well, 
dummy variables YR73 to YR79 have coefficients which measure the difference between 
the constant term and the intercept specific to each year. The constant term is the 
intercept for Census Division 15 and year 1980. The intercept for Census Division 15 
and year 1978 is the constant term plus the coefficient of YR78 which is 308441.0 + 
42919.0 = 351360.0 . The intercept for Census Division 14 in year 1973 is 308441.0 — 


67 The Kth dummy variable can be determined by the K-1 dummies included in an equation 
due to the 1 or O values which indicate presence or absence of the qualitative influence 
of census divisions or years. When the K-1 dummies are all absent, the combination of 
all O's represents the Kth dummy variable. 
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Table 6.6:Estimates of Quantities of Farmland Transferred at the Census Division Level. 


Equation Variable 


VieAS 
YR74 
VR? S 
YR76 
YR77 
YR7& 
YR79 
(Const) 


Adjusted R?: .898 
F—statistic: 47 


Coefficient 


-—233594 
=2Z4a50 42 
—2242 19 
-24490 1 
Se fo 
Bee OS 
- 154910 
-218614 
-328426 
- 106626 
-214674 
-234973 
Saal oe 
SPAS Siero 
-249.88 
On 
28086 
34205 
26141 
621.62 
30590 
42929 
Zao 
30844 1 


Standard Error 


# indicates variable not significant at the 5 per cent level. 


t-statistic 
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Table 6.6(continued):Estimates of Quantities of Farmland Transferred at the Census 


Equation Variable 


DV; 
DECG2 
WA wes 
YR74 
Nias 
YR76 
aa w ers 
YR78 
YR79 
(Const) 


Adjusted R* .897 
F—statistic: 44 


Division Level. 


Coefficient 


-236022 
-254581 
-230361 
-244512 
-206157 
-236196 
~ 156472 
~227239 
-339860 
-110130 
-223608 
-236243 
~174077 
-301524 
‘Ora 
87.07 
-207 
37335 
43616 
33682 
67462 
3438 1 
44875 
23267 
297828 


Standard Error 


# indicates variable not significant at the 5 per cent level. 


t-statistic 
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Table 6.6(continued):Estimates of Quantities of Farmland Transferred at the Census 
Division Level. 


Equation Variable Coefficient Standard Error t-statistic 
6.58 CD 1 =250997 19849 1230 
(73-80) CD2 P2329 20142 -11.04 
CBs -244100 20860 =TiZ0 

CD4 =Zn 3937, 20564 = eee 

Cbs =1987269 1907 4 TOA? 

CD6 -225042 22810 =9.87 

Ch ak DOGS 18249 -8.24 

CD8 -207430 19775 OAS 

EDs -354208 24559 - 14.46 

CD10 =9 7295 18563 -5i24 

Chis] -214542 20058 TORO 

Co42 =263345 20697 eee 2 

COis =|72400 18316 =9.44 

CD14 =s50767 22452 - 14.99 

DECG2 -170.7 228.16 -748# 

X27 .0070 0020 351 

Dales =119 76.55 = 1,552 

(Const) 388044 


Adjusted R*: .889 
F=statistic: 5/ 
# indicates variable not significant at the 5 per cent level. 
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Table 6.6(continued):Estimates of Quantities of Farmland Transferred at the Census 
Division Level. 


Equation Variable Coefficient Standard Error t-statistic 
659 CDT =13808. 411 55165 ee) 
(735-76) COZ -9Uso9 92679 A eet 
CDs ~“TO ASLO 74683 — 1.44# 

CD4 -157444 43520 Sao AS 

CD5 - 103496 48850 Ne: 

CD6 “TEZ619 S225 e ps cs 

CD7 -9i679 so00% Ae 

CD8 “T2206 283415 -6.08 

CDS =290987 34928 =8.338 

CD10 —Si20¢ 28665 2964 

Cot =20 2686 27441 SS 

CD12 -205847 29800 —6.9'1 

CD13 =137387 2A0Ss =—3.06 

CD14 260052 38823 eH ee: 

DECG2 eat easy 317.96 - 485# 

X27 O15% 0043 3.61 

DO Ae 62 Gets: ae: 

VYRTS -49956 Za leh ee 

YR74 =25955 19439 - 1.84 

YR/5 ~AE252 21265 oe 

(Const) 347877 


Adjusted R*: .883 
F—Sstatistic: 23 
# indicates variable not significant at the 5 per cent level. 
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Table 6.6(continued):Estimates of Quantities of Farmland Transferred at the Census 
Division Level. 


Equation Variable Coefficient Standard Error t-statistic 
6.60 CD 1 = (69885 35545 -4.78 
(73-76) eDz2 =l%75 tS 38046 -4.66 
EDs = 180305 31086 -5.80 
CD4 =te6022 35534 =5.07 
EDS =127797 40815 SOIhe 
CD6 - 173440 47032 3.69 
CD7 = LONeee Sass =3.20 
CD8 =1F7T ESS 27964 =6.35 
EDS -278430 ShatiZ -7.46 
@D140 =38787 28928 —1.34# 
CB 41 =193 108 3608 1 =5,00 
ED 12 -214460 31801 -6.74 
C13 -140158 Z2h/63 =5,05 
CD14 =2687293 34642 =116 
DECG2 s2aas 334.2 — 683# 
ET 0143 0043 330 
De Se 2 7. 6.82 —.774# 
YR7S -54348 29022 Wao, 
YR74 -41451 2244) -— 1.84 
WES —42915 2A ONS -2.04 
(Const) 36426 1 


Adjusted R?: .880 
F=statistic. 23 
# indicates variable not significant at the 5 per cent level. 
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Table 6.6(continued):Estimates of Quantities of Farmland Transferred at the Census 
Division Level. 


Equation Variable Coefficient Standard Error t-statistic 
6.61 CD 1 = 16/087 20532 =6./¢ 
73-75} Cp2 - 192634 32482 soos 
Ci "66389 29135 -6.47 
CD4 - 195042 29612 =6.09 
CDS Sho oe 2/147 =57 
CD6 -202493 28174 =74'9 
Cy Thi bag 29116 Seis € 
CBS = 160300 27589 -6.54 
CD9 -288060 35003 moe 
CB10 -41608 28553 -—1.45# 
Can 7 =21- 1016 27566 =/;,66 
CD ie -206492 29936 70.69 
CD13 - 136246 27161 Beno res 
CD14 meOS SOO 3a/763 = 1,80 
DECGZ Susans B95 —- 489# 
; X27 0149 0043 3.43 
Va7S =3696 1 18145 —2.03 
YR74 -43109 20907 ee 
YR75 =S2 15 19341 OS 
(Const) 327546 


Adjusted R?: 882 
F—statistic: 24 
# indicates variable not significant at the 5 per cent level. 
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299513.0 + 28086.0 = 37014.0 . The negative coefficient values for CD1 to CD14 
indicate that all census divisions have less quantities of farmland transferred than Census 
Division 15. The geographic descriptions of the census divisions in Alberta can be 
observed in Figure 6.1 . This map indicates that Census Division 15 covers the largest 
geographic area which accounts for it having the largest amount of farmland transferred. 
The dummy variables YR73 to YR79 all have positive coefficients suggesting that 
quantities of farmland transferred were greater in the years prior to 1980 . DECG2 and 
X27 are explanatory variables representing the influence of expected real capital gains 
and concessional credit. Variable X27 has a statistically significant influence on the 
quantities of farmland transferred and variable DECG2 does not. 

Equation 6.57 includes variable DV2,_,, the previous year’s farmland values. This 
explanatory variable is included since the quantity of farmiand transferred in the current 
year may be a function of farmland values in the previous year. Variable DV2,., is not 
Statistically significant with respect to the quantities of farmland transferred. However, 
the inclusion of this variable appears to have added a dynamic element to the model 
which reduces the significance of the dummy variables YR73 to YR76 . The inclusion of 
DV2,., does not change the dummy variables CD1 2 CD14 . The estimated coefficient 
for variable X27 is reasonably stable over the models which could suggest that some 
confidence may be placed on the inclusion of this variable. 

Equation 6.58 does not include the dummy variables YR73 to YR79 . Some of the 
variations which occur over time may be measured by the variable DV2,_,. However, this 
variable does not have a statistically significant influence on the dependent variable. This 
model specification, by not including the dummy variables YR73 to YR79Q, restricts the 
influence of time-series variation on farmland values. Therefore, all variations in the 
quantities of farmland transferred are due to variations over census divisions and the 
influence of concessional credit. As well, the estimated coefficient of X27 is noticeably 
decreased causing this variable to have slightly decreased significance. Since this model 
does not account for the influence of time-series variation on the quantities of farmland 
transferred, it is a less desirable specification than those of Equations 6.56 and 6.57 . 

Equations 6.59 to 6.61 estimate the quantities of farmland transferred over the 


period from 1973 to 1976 . These equations allow for the inclusion of the variables 
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Figure V1.1 Census Divisions of the Province of Alberta 
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DX21 (average gross farm income per farm taxfiler per census division) and DX23 (total 
net income per farm taxfiler per census division). The coefficients for the explanatory 
variables DX21,., and DX23,_,; are not statistically significant and do not contribute to an 
improved explanation of the quantities of farmland transferred. Over the shorter period 
of observations, the variable X27 remains statistically significant. As well, the estimated 
coefficient for variable X27 is slightly larger (than in Equations 6.56 to 6.58) which could 
suggest a greater response to concessional! credit in quantity of farmland transferred 
over the time period covering 1973 to 1976. Dummy variable CD10 is not statistically 
significant in any of these models. However, this result would only imply that the quantity 
of farmland transferred in Census Division 10 is not significantly different from that 
transferred in Census Division 15. 

In all of the models estimating quantities of farmland transferred, the explanatory 
variable X27 is statistically significant. There is also general consistency of the dummy 
variables representing variations among census divisions and years. The statistical criteria 
(Adjusted R? and F-statistic) for these models are all at adequate levels regarding 
explanatory power and reliability.** The estimated quantities of farmland transferred 
derived from these models are then used as explanatory variables in estimating census 
division farmland values. 

Table 6.7 presents the statistical results for equations estimating census division 
farmland values. Explanatory variables used in these estimates include predetermined 
variables for quantities of farmland transferred (PT2), expected real capiial gains 
variables (DECG2) and, in specific cases, variables representing expected productive 
returns to farmland and off-—farm sources of returns. Equations 6.62 to 6.67 cover the 
period from 1973 to 1980 while Equations 6.68 to 6.71 cover the period from 1973 to 
1976 . The reduced time period allows inclusion of variables for which data were not 
available over the longer period. 

Equation 6.62 includes the variable T2 which measures observed (rather than 


predicted) quantities of farmland transferred. This variable is included primarily to provide 


6§ The Durbin—Watson d-statistic is not relevant in the overall regression of 
cross~—sectional and time-series data. Logically, cross-sectional units are not serially 
correlated; therefore, changes tn the ordering in which cross-sectional units are included 
in the overall regression cause the d-statistic to have differing values while the 
parameter estimates would be unchanged. 
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Table 6.7:Estimates of Census Division Farmland Values Using Real Value Data. 


Equation Variable Coefficient Standard Error t-statistic 
6.62 Cp 26.6 1 1696 1.634 
(73-80) Cp2 78.04 13.62 oy 74S) 
CBs 67.57 16.37 4.12 
CD4 6.55 17.25 -.321# 
CDS F216 13.74 5.25 
CD6 154.52 15.86 9.74 
CD7 20.02 11.55 EYES) 
CD8 98.02 13:32 7.04 
CD9 123.67 2.98 >.60 
CD10 40.25 10319 3.94 
CD11 98.16 14.68 6.68 
GbiZ 1,89 16.96 701# 
Cbs 27.34 12.50 29 
CD14 19.22 20:55 935# 
BECG2 9036 1255 7.20 
ie 0148 050 310# 
YR73 - 107.68 6.82 =15.79 
YR74 =O 77) 6.80 +413337 
YE7S B54 6.82 =12.48 
YR76 -66.34 6.71 =9.59 
YR77 -44.10 672 -6.57 
YR78 =26.99 6.65 -4.36 
YR79 =I2e2 6.64 =t82 
(Const) 120.23 


Adjusted R?: 927 
F—statistic: 66 
# indicates variable not significant at the 5 per cent level. 
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Table 6.7(continued):Estimates of Census Division Farmland Values Using Real Value Data. 


Equation Variable Coefficient Standard Error t-statistic 
6.63 CD 1 11.44 32.51 352# 
(73-80) CD2 66.79 24.89 2.68 
EDS 52.42 32.48 1.61# 
CD4 ANS 34.83 —.628# 
COS 60.70 25.29 2.40 
CD6 140.30 30.69 4.57 
CD7 12.05 18.75 643# 
CD8 86.39 25:65 Sow 
GBS LOSS 46.77 Zon 
CD10 S513 teaZ 252 
Cb14 85.43 27.78 3.08 
GHz -4.06 34.06 —HelOr 
EDIs 17.76 21.79 8 19# 
CD14 =O 43.2) =O624 
DECG2 8980 1259 73 
PT2, 0385 011 351# 
YRS =1UOi//S 7.04 = 15h? 
YR74 -96.07 7.45 =12.90 
YR75 —ES55 7.43 mal a eas, 
YR76 -65.34 6:98 -9.40 
YR77 -43.80 6.74 =6.56 
YR78 SEO? 6.78 -4.17 
YR793 =H 6.76 =h69 
(Const) 142.22 


Adjusted R*: 927 
F—statistic: 66 
# indicates variable not significant at the 5 per cent level. 
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Table 6.7(continued):Estimates of Census Division Farmland Values Using Real Value Data. 


Equation Variable Coefficient Standard Error t-statistic 
6.64 CD 1 46.07 3227 143# 
(73-80) CD2 92.47 24.7 1 3.74 
Cee 87.00 32.24 Cams 
CD4 15.41 34.57 446# 
Ces 86.86 Zo 2K 3.46 
CD6 1a@2.88 30.58 5165 
CD7 30.25 18.62 1.62# 
CD8 112.94 25.47 4.43 
CDS 152.26 46.41 3.28 
CD10 46.81 13.84 o.30 
CE | 114.49 29:58 4.15 
CO12 GAB 33.81 957# 
Cora 39.63 206 (iste 
CD14 45.54 42.88 1.06# 
DECG2 S106 1256 25 
ees 0832 110 764# 
YA? 108,83 7.00 - 15.54 
YR74 Shep 7.42 =~ 16.40 
YR75 ~BLi8 7.40 al PB: 
YR76 =G/,.62 698 =95 
YR77 -44.49 Gwe 6.62 
YR78 =29 92 6.76 -4.42 
YR79 oe] PI 6.74 - 1.84 
(Const.) 92.02 


Adjusted R*: .927 
F—statistic: 66 
# indicates variable not significant at the 5 per cent level. 
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Table 6.7(continued):Estimates of Census Division Farmland Values Using Real Value Data. 


Equation Variable Coefficient Standard Error t-statistic 
6.65 CD 1 he 10.65 Lag 
(43-80) CD2 75.74 Sshe, 158 
€DS 62.05 $22 ole ee 
CD4 -11.44 tue -1.01# 
GDS 68.65 925 7.42 
CD6 149.56 10.60 14.10 
‘oy, TPIS 9.08 boz 
CD8 94.80 v.20 TOS0 
cps See US39 8.63 
CD TO 39.06 9.17 4.26 
CH 94.09 Soo 9.52 
CDitz 6.04 11.49 526# 
Chris 24.51 9.11 2.69 
CD14 11.64 Ve05 892# 
DECG2Z 9053 1264 TANS 
K217, -.0000 000 -.200# 
YR7s Ose 6.89 - 15.64 
YR74 “Gos 6.65 - 14.64 
YRIZ5 -84.62 6.68 02106 
YR76 =6.402 8.13 =f5E 
YR77 -44 57 Th2S =6..15 
YR78 -29.44 PSY. “2.09 
¥R7S Bet PA a 6.69 = BSH 
(Const) 128.63 


Adjusted R?: .927 
F—Sstatistic: 66 
# indicates variable not significant at the 5 per cent level. 
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Table 6.7(continued):Estimates of Census Division Farmland Values Using Real Value Data. 


Equation Variable Coefficient Standard Error t-statistic 
6.66 Cp —jNEISe t8.19 -— 928# 
(73-80) Cp2 4.24 14.77 288# 
CD3 -4.17 18.70 — 224# 
CD4 “28:05 19.18 -1.49# 
CD5 B38 14.85 228# 
CD6 21.24 19.58 1.06# 
Cp? 7200 LOSy — 666# 
CD8 9.78 15.57 628# 
CDs -.403 27.41 O00# 
Cb 10 3.04 Bis 37 4# 
CD 11 6.98 16.74 417# 
Cp12 “23128 18.90 +2239 
eDis =7:98 12.24 -.652# 
CD14 26) 72 24.03 —Tt9# 
DECG2 122 Oy 2 16.94 
Dit. 6760 045 14.28 
PT, 40826 060 — 1.36# 
YRS =33.55 6.32 Eas 
YR74 -21.44 6.23 moe 
YR75 =20,92 5.86 -4.08 
YR76 =20 73 4.92 =4.2) 
YR7Z. =e O0 4.26 72.96 
YR78 ~10.71 3.92 -2.73 
YRS 1.44 3.82 .375# 
(Const) Tete 


Adjusted R*: .978 
F—statistic: 222 
# indicates variable not significant at the 5 per cent level. 
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Table 6.7(continued):Estimates of Census Division Farmland Values Using Real Value Data. 


Equation Variable Coefficient Standard Error t-statistic 

6.67 CD 1 nos 54.85 eae 
(73-80) CD2 -32.42 41.22 —.786# 
(BBs 18097 54.85 -—1.48# 
CD4 - 165.43 ets be ee. -2.81# 
CD5 -40.31 41.93 = Gus 

CD6 14.24 ee 274# 

Cb? -68.09 2575 eos 
CD8 1633.1 42.62 —. 383# 
(HBS -94.43 7295 - 1.18# 
CD10 “30.09 20.34 -.496# 
Co -26.96 46.47 =D 

Cb V2 -144.40 57.64 ae 

(eB =6655 35.34 “1.68 

CD14 -181.84 Tea -2.46 

DECG2 8848 12t2 730 

PT2, ~5074 190 -2.76 

YR73 -104.02 6.66 =15.6% 
YR74 =O Gi G5 ee 
YR7S -78.45 6.85 -11.45 
YR76 -74.14 AOS - 10.45 

YR77 —462 6.66 Ties 

YR78 Boo oe 6.85 aa 

YR79 (337 6.41 -2.09 

(Const) 343.98 


Adjusted R*: 932 
F-statistic: 7 1 
# indicates variable not significant at the 5 per cent level. 
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Table 6.7(continued):Estimates of Census Division Farmland Values Using Real Value Data. 


Equation Variable Coefficient Standard Error t-statistic 
6.68 CD 1 45.28 25.84 7S 
(43-76) €D2 69.79 16.81 4.15 
CD3 87.14 27123 3.20 
CD4 24.44 28.77 849# 
EDS 64.59 18.50 3.49 
CD6 130.08 28.47 4.57 
CD7 18.45 1038 1.67# 
CD8 91.82 19.65 4.67 
CDS 13VE76 42.72 wae 
CD10 23.29 6:97 3.34 
CD11 79.89 24.94 6.20 
CUTZ 47.31 SOMO 1.57# 
CDT3 SEES Noa 259 
CD14 63.03 39.14 1.61# 
DECGZ JGu2 0857 Lea) 
ee? 1745 PIO 1.51# 
DA 2 Sas .0028 OO 17 1.63# 
YR73 SOS Vics P: -4.56 
YR74 24,05 B29 =S45 
YR/5 =2208 4.78 —Aaey 
(Const) =3.56 


Adjusted R?: 956 
F-statistic: 65 
# indicates variable not significant at the 5 per cent level. 
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Table 6.7(continued):Estimates of Census Division Farmland Values Using Real Value Data. 


Equation Variable Coefficient Standard Error t-statistic 
6.69 CD 1 GIS6 oe? 1.01# 
(7S=76) C2 47.02 8.34 5.64 
CBs 47.48 7.68 6.18 
CD4 =I6:69 8.89 = lige) 
CD5 39.54 10.62 co hie 
CD6 89.49 12.40 ee 
GD 6.10 aoe 805# 
CD8 63.72 TNS 8.95 
Gag 74.52 8.06 9.24 
CD10 22:85 7.89 S22 
EDT] 45.43 939 4.84 
CD12 3.00 7.36 409# 
CD13 16.90 123 2.34 
CD14 4.30 ets) 606# 
DECG2 SES3 0904 10.88 
PR 2s 0000 .000 .970# 
DX235 4 0029 0018 1.63# 
YRS =30.49 acy, -4.14 
YR74 -24.95 5.06 -4.93 
¥R75 = DOS 3.64 Ste eS 
(Const) 54.40 


Adjusted R*: .955 
F-statistic: 63 
# indicates variable not significant at the 5 per cent level. 
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Table 6.7(continued):Estimates of Census Division Farmland Values Using Real Value Data. 


Equation Variable Coefficient Standard Error t-statistic 

6.70 CD 1 Pa he 9.54 2.30 
(e376) CD2 569 S35 530 
Cas S525 3:39 5.96 

CD4 -4.98 9.43 —.528# 

CDS ole a: 9.44 5.85 

CD6 104.84 7.80 13.44 

€D7 13.20 8.81 1.50# 

CD8 65.63 53 8.74 
Cbg 73.25 16:57 4.45 
CD70 24.89 7.64 3.26 
Coat 49.70 16239 Sf) 

Cbiz - 1.47 7.42 -—.200# 
CDt3 14.31 Vie ES? 

CD14 =8:60 14.53 —.247 
DECG2 9700 1999 8.82 

Ri, 0000 .000 611# 

DX22/DX21 12.69 26.42 481# 

YR73 =38.95 5.45 eS 

YR74 =29.69 4.21 > R05 

Eels =NE20 3:02 -4.76 

(Const) 69.96 


Adjusted R*: 952 
F—statistic: 59 
# indicates variable not significant at the 5 per cent level. 
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Table 6.7(continued):Estimates of Census Division Farmland Values Using Real Value Data. 


Equation Variable Coefficient Standard Error t-statistic 

6.7 1 €Da L730 7.47 Pe 
(SS-176) C2 56.09 es. 6.38 
GDS BilsZ2 7.89 6.49 

CD4 -9.79 8.02 —1,22# 
CDS 53.74 Bos Ie 

CD6 105.94 ROS 13.89 

GDiz 11.66 7.88 1.48# 

CD8 65.62 7.47 8.78 

BS Loess 9.48 40.17 

CDA0 24.00 FiLS BO 

CD11 54.17 7.46 el 

Cpe med SAlst Sea T# 

CHS 14.12 WES BO2 

CD14 9441 9.14 105 

DEEG2 9242 0865 10.69 

X27 0003 000 3 16# 

Y¥R73 -40.14 491 misid 

YR74 #29/8S 5.24 Dis 

Ways Bt ie 5.66 = one 

(Const.) W(Tive te) 


Adjusted R?: .952 
F—statistic: 63 
# indicates variable not significant at the 5 per cent level. 
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a basis of comparison for the other estimates of quantities transferred. Variable T2 does 
not have a statistically important influence on census division farmland values and thus 
contributes very little to the model. DECG2 is statistically significant which suggests that 
expected real capital gains are an important influence on farmland values at the census 
division level. The dummy variables YR73 to YR79 have negative coefficients which 
would indicate that census division farmland values have been increasing each year. The 
dummy variables CD1 to CD14, with the exception of CD4, have positive coefficients. 
These results would indicate that farmland values are generally greater in all census 
divisions (except Census Division 4) than they are in Census Division 15 . Furthermore, 
the largest coefficient estimates are for Census Divisions 6, 9, 8 and 11. These 
particular census divisions have characteristics which would explain the larger 
coefficients. These include proximity to major cities (CD11 and CD6), location in the 
black soil zone (CD11 and CD8) and high recreational value (CDQ). 

Equation 6.63 includes predicted quantities of farmland transferred (PT2,) as an 
explanatory variable. PT2, is derived from Equation 6.56 . Even though PT2, is not a . 
Statistically significant influence on the dependent variable, it may account for some 
cross-sectional influences. Dummy variables CD1 to CD14 all have reduced significance 
when PT2, Is included in the model (in comparison with Equation 6.62). The coefficients 
of the dummy variables YR73 to YR79 are very similar to those in the previous model. As 
well, variable DECG2 remains statistically significant and has a coefficient similar to that in 
Equation 6.62 . 

Equation 6.64 includes the predetermined variable PT2, derived from Equation 
6.57 . This variable does not have a statistical influence on census division farmland 
values and appears to have less of a cross-sectional influence than PT2,. The statistical 
significance of the dummy variables CD1 to CD14 have increased slightly in this model. 
The dummy variables D6, CD8, CDS and CD11 continue to have larger coefficients. 
Variable DECG2 I's statistically significant and has an estimated coefficient consistent with 
previous specifications. 

Equation 6.65 does not include a variable which estimates the quantity of farmland 
transferred. Instead, variable X27 is included as an explanatory variable since the 


predetermined transfer variable is not statistically significant. Variable X27 does not 
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seem to have a significant influence on farmland values and does not appear to account 
for cross-sectional influences in the model. The estimates for the dummy variables CD 1 
to CD14 have reduced standard errors and greater significance levels. However, the 
statistical results for these dummy variables as well as dummies YR73 to YR79Q and 
variable DECG2 are very similar to previous results. 

Equation 6.66 includes the lagged dependent variable DV2,., as well as PT2,. 
Variable DV2,.,. has a dominating influence and it accounts for most of the 
cross—sectional influence in the model. The dummy variables estimated for CD1 to CD14 
are no longer statistically significant and the coefficients for the dummy variables YR73 
to YR79Q are all reduced. The two variables, DECG2 and DV2,_,, tend to account for nearly 
all cross-sectional and time-series changes. These results are very similar to those 
obtained in the earlier time-series analysis of provincial farmland values. 

Equation 6.67 includes as an explanator the predetermined variable of PT2,. This 
variable is derived from Equation 6.58 which assumes that variations over time are not 
significant with respect to the quantities of farmland transferred. Since variable PT2, is 
largely determined by cross-sectional influences, it accounts for a large amount of 
cross-sectional influence in Equation 6.67 . Furthermore, the implicit assumption in 
Equation 6.58 may have resulted in a statistical relationship between PT2, and census 
division farmland values that does not necessarily have an economic basis. Since 
variations over time are not allowed to influence the quantities of farmland transferred, 
variable PT2, may be derived from a specification which imposes an inverse relationship 
with farmland values. For these reasons Equation 6.67 is dropped from further analysis. 

The statistical features of Equations 6.62 to 6.64 are very similar since the only 
variable that changes in these models is the one measuring the quantity of farmland 
transferred. The test statistics for Equation 6.66 are superior to those of the other 
models, however, this equation has many of the characteristics of a reduced form model. 
When variables DECG2 and DV2,., are specified together, they account for most of the 
variations in farmland values. However, these variables likely represent the total influence 
of a number of explanatory variables. As a result, economic relationships which illustrate 
the functioning of the farmland market are not fully included in this model. Equations 6.62 


and 6.65 have slightly more appeal in terms of accounting for the variations over time 
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and over census divisions. Unfortunately, these variations are generally accounted for by 
dummy variables. The d-statistics for these equations suggest the presence of serial 
correlation among the error terms. Since the inclusion of cross-sectional observations 
likely reduce the dominance of time-series trends, missing explanatory variables are 
probably the source of the serial correlation. Equations 6.68 to 6.71 include additional 
explanatory variables which may have an influence on the d-statistic. 

The Equations 6.68 to 6.71 estimate census division farmland values over the 
period from 1973 to 1976 . These equations allow of DX23,., (total net income per 
farm taxfiler per census division), DX22/DX21 (the ratio of total of f-farm net income to 
average gross farm income per farm taxfiler per census division), PT2, (estimated 
quantities of farmland transferred derived from Equation 6.59) and PT2, (estimated 
quantities of farmland transferred derived from Equation 6.61) to be included as 
explanatory variables. However, none of the estimated coefficients of these variables are 
Statistically significant explanators of census division farmland values. Generally, the 
Statistical results of these equations are very similar to those observed over the longer 
period of analysis. Variable DECG2 is statistically significant in all three models, has 
reasonably stable coefficient estimates and thus is consistent with the hypothesized 
relationship between expected real capital gains and farmland values. In the census 
division models the relationship between expected real capital gains and farmland values 
exists after variations over time and over census divisions are accounted for. The dummy 
variables YR73 to YR75 all have statistically significant and negative coefficients. These 
results confirm the observation that census division farmland values have increased over 
time. The dummy variables CD1 to CD14 also have similar results to those obtained for 
the period 1973 to 1980. The variable X27 is included in Equation 6.71 to test whether 
changes in the availability of concessional credit have a direct influence on census 
division farmland values. X27 does not have a statistically significant coefficient, 
however, the inclusion of this variable reduces the coefficient estimate of DECG2. The 
statistical criteria for Equations 6.68 to 6.71 indicate acceptable levels of explanatory 
power and reliability. 

The economic model used to analyze census division farmland values may limit the 


influence of some explanatory variables on the dependent variable. Both cross-sectional 
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and time-series variations are accounted for by the qualitative influence of dummy 
variables. Therefore, variation in the dependent variable which might be explained by an 
explanatory variable is already accounted for by dummy variables. Logically, the quantity 
of farmland transferred varies from census division to census division. However, the 
variation in farmland values over census divisions is largely accounted for by the dummy 
variables CD1 to CD14. The influence of an explanatory variable is evaluated only after 
time-series and cross-sectional influences are accounted for. The variable DECG2 is a 
sufficiently strong measure of variation over both time and census divisions to compete 
with the dummy variables with respect to farmland values. Availability of concessional 
credit, represented by X27, is also sufficiently strong to measure the variation over time 
and over census divisions with respect to the quantities of farmland transferred. 
Unfortunately, the predicted quantities of farmland transferred, concessional credit and 
expected productive return variables may not be able to compete with the dummy 
variables with respect to explaining variation in census division farmland values. As a 
result, the analysis of census division farmland values may be severely limited and the 


results are to be interpreted with caution. 


D. Summary 

Chapter Six presents the empirical results for economic models estimating 
farmland values at both the provincial and census division levels and for models which 
estimate the quantities of farmland transferred at the census division level. The economic 
models specify variables which represent forces hypothesized to have an influence on 
farmland values in the province of Alberta) The models are specified in linear and 
nonlinear functional forms and incorporate data in both real and nominal terms. The 
periods of observation for these models vary, primarily to include variables which were 
constructed from limited data 

Statistical interpretations and economic inferences are a major component of this 
chapter. The statistical relationships are evaluated for significance and reliability as well as 
for plausibility. As a result, economic rationale are incorporated into the evaluation of 
statistical relationships in order to infer economic relationships. As well, relationships that 


may be the result of statistical phenomenon are identified since they would be misleading 
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if used for economic inferences. 

The statistical results and the performance of various models are evaluated for 
logical development of economic relationships which function in the farmland market. 
However, statistical influences, particularily multicollinearity and autocorrelation, are 
major obstacles to achieving a model which would represent the functioning of a 
farmland market in Alberta. No one particular model was superior in illustrating the 
functioning of the farmland market since the statistical complications associated with 
time-series data limit the number of explanatory variables which can be included in a 
model. Therefore, numerous models are employed to evaluate the variables representing 
hypothesized forces. As well, many of these models tend to be of a reduced form nature 
measuring the total influences of long term economic trends or the annual variations of 
short term economic cycles. 

Despite the limitations imposed by statistical influences, the statistical 
interpretations are able to suggest relationships between economic forces and Alberta 
farmland values. Previous farmland values and farm enlargement appear to be the forces 
with the greatest relative impact on farmland values. Expectations of real capital gains and 
expected productive returns are also factors which might have significant influences on 
farmland values. Expected capital gains tend to be influenced by previous levels of gains 
in farmland values while expected productive returns appear to be influenced by recent 
levels of productive returns to farmland. The economic forces of economic 
development, technological progress, and concessiona! credit were also suggested to 
have influences on Alberta farmland values. The combined influence of general price 
increases and institutional factors which could cause private discount rates to remain low 
relative to increasing returns to farmland were not found to have an influence on 
farmland values. However there is sufficient cause to further investigate this particular 
influence. These relationships are derived from many different equations and are 
observed in models that do not necessarily reflect the interrelated nature of the many 
forces which have been hypothesized to have an influence on farmland values. However, 
these relationships can be supported by statistical relationships and economic rationale. 
Chapter Seven examines these statistical and economic interpretations in the light of the 


hypotheses of the study as well as develops economic conclusions and implications. 
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VII. Economic Conclusions and Implications 


A. Introduction 

Chapter Six presents empirical results as well as interpretations of these results 
from a statistical and an economic perspective. In many cases statistical relationships 
imply economic relationships of influences on farmland values. These economic 
relationships provide a basis for economic conclusions and economic implications to be 
developed in this chapter. Chapter Seven has three major sections. The first develops 
economic conclusions as to the economic relationships influencing Alberta farmland 
values. The second section discusses the economic implications of specific relationships 
influencing farmland values. In particular, the long run consequences of these 
relationships on farmland values are discussed. The third section summarizes the study 


and offers a number of suggestions for future studies of farmland values. 


B. Economic Conclusions 

This research focuses on the study of variations in farmland values over time. The 
objective is to obtain knowledge concerning the determination of farmiand values. 
Economic relationships between specific economic factors and farmland values are 
hypothesized to be the functional components of farmland markets whicn determine 
Alberta farmland values. Empirical observation revealed a number of Statistical 
relationships which suggested a number of economic relationships influencing farmland 
values. These statistical relationships are used to test the hypothesized relationships. The 
empirical testing procedure, therefore, implies economic relationships which might 
function with respect to Alberta farmland values. 

Many of the economic variables included in the estimating equations are 
influenced by general economic trends and cycles. This feature is a problem with 
aggregated time-series data since many explanatory variables are highly correlated. As a 
result, the estimated coefficient of a particular explanatory variable may be influenced by 
the presence of a variable measuring a similar influence. Furthermore, the many 
interrelated economic forces which economic theory suggests influence farmland values, 


cannot be specified in a single model to represent the functioning of the farmland 
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market. The testing procedure then !s based on the performance of explanatory variables 
over many different specifications. 
Expected Productive Returns 

Expected productive returns are hypothesized in Chapter Four to have a direct 
influence on Alberta farmland values. These expectations are described as subjective 
formulations of the present and future economic benefits which might accrue to 
farmland. These expectations were anticipated to be primarily based on economic returns 
and be affected by technological changes such as that involved in the substitution of 
capital for labor and the achievement of economies of size. 

In the provincial analysis of farmland values, the performance of variables DER, 
DX2,., and DX6 suggest an influence of expected productive returns on provincial 
farmland values. Economic returns to farmland are measured by the variables DER, DX2,., 
and DX6. The estimated coefficients for these variables suggest an influence on farmland 
values which is consistent with the hypothesized relationship. Furthermore, variable X16 
which measures farm enlargement, also appears to have a significant influence on 
farmland values. Farm enlargement is related to expected productive returns and in many 
bades itis likely to measure the influence of expected current returns as well as its own 
influence. 

In the census division analysis, the estimated coefficients of the variables 
measuring economic returns to farming operations do not indicate statistically significant 
influences on farmland values. Cross-sectional and time-series variations in these 
economic returns may explain a large portion of the variation in census division farmland 
values. However, dummy variables account for qualitative differences over census 
divisions and over time in the dependent variable. Therefore, the expected productive 
return variables may be unable to explain variation in farmland values since these 
explanatory variables are evaluated only after cross-sectional and time-series variations 
are accounted for. 

Overall, the general results of the study, particularily the time-series analysis, 
imply that expected productive returns are an apparent economic influence on farmland 
values in Alberta. Increased levels of expected productive returns tend to cause farmland 


values to increase. The subjective nature of expected productive returns as well as the 
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many components which likely contribute to assessment of this influence, may explain 
the varying performance of specific variables hypothesized to measure this influence and 
its relationship with farmland values. The elasticity relationships derived from the 
logarithmic transformations suggest that variable DX6 and, secondly, variable DX2,., have 
the greatest relative influence on farmland values of all the expected productive return 
variables. Accordingly, the relative impact of these variables suggests that expected 
productive returns may tend to emphasize more recent levels of economic returns to 
farmland. 

Inflation, Expectations and Real Capital Gains 

In Chapter Four, it is noted that inflation might have differing effects on input 
prices and output prices and discount rates and thus might affect the behavior of 
farmland purchasers. The sign of the estimated coefficients of variable X10/X11 implies 
that greater increases in mortgage credit costs relative to agricultural product prices 
have an inverse influence on farmland values over the period from 1961 to 1980. 
Institutional factors such as concessional credit programs and fixed rate mortgages may 
buffer farm mortgage interest rates from general price increases. Therefore, the 
combined influence of an inflationary economy and these institutional factors could have 
a direct influence on farmland values. The estimated coefficients for variable X10/X11 
do not support this anticipated reiationship. However, the hypothesized relationship does 
deserve consideration in future studies of farmland values. 

Expectations of real capital gains are also hypothesized to influence farmland 
values. The performance of variables DECG1 and DECG2 is consistent with this 
hypothesis for both the provincial and census division levels. The estimated coefficients 
of DECG1 in the analysis of provincial farmland values appear to be reasonably stable 
between the period covering 1940 to 1980 and the period covering 1961 to 1980. In 
the census division analyses covering the periods 1973 to 1980 and 1973 to 1976, 
variable DECG2 confirms the influence of the expected capital gains variable on farmland 
values. The results of these analyses suggest that expected real capital gains have an 
influence on farmland values. This implied relationship could reflect the impact of general 
price increases on expectations of real asset values. As well, there are many cost 


advantages of farmland ownership which might be reflected in this relationship. These 
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include preferential tax treatments on realized capital gains (for farmland) which may have 
considerable impact on expectations of real capital gains for farmland. 
Population and Economic Development 

Economic activity in Alberta, most probably originating in the energy resources 
sector, has been associated with increases in population growth and in real provincial 
incomes. As well, these features may lead to increases in the conversion of agricultural 
land to other uses. These forces were hypothesized to have a positive influence on 
agricultural land values. Variable X13 measures the gross provincial domestic product per 
capita in Alberta. In the provincial analysis of farmland values, X13 appears to have a 
Statistically significant influence on farmland values which is consistent with the 
hypothesized relationship. Furthermore, dummy variables corresponding to Census 
Divisions 11 and 6 have relatively large estimated coefficients and statistical influence on 
census division farmland values. These particular census divisions are proximate to 
Edmonton and Calgary respectively and the results thus imply that high levels of 
population growth and income in these regions have an influence on farmland values. 
Technological Progress and Farm Enlargement 

Though the influences of technological progress and farm enlargement could be 
hypothesized to have two distinct influences on farmland values, technological advance 
very likely contributes to increasing farm sizes. As a result, the variable X16 which 
measures average farm size is taken to represent the combined influence of these 
hypothesized forces. The results suggest that X16 has a highly significant association 
with farmland values which is consistent with the hypothesis. As well, estimates of 
elasticity with respect to the variable X16 suggest that farm enlargement has a relatively 
large impact on farmland values. However, in many cases, X16 might have also been 
partly measuring, or at least been associated with, related forces such as expected 
productive returns. Therefore, estimated coefficients which relate the response in 
farmland values to increasing farm size must be interpreted with caution. 
Selected Government Programs 

The availability of and the terms associated with concessional credit are 
hypothesized to have an influence on farmland values. Since funds disbursed under 


concessional credit programs facilitate an increased demand for farmland, this hypothesis 
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anticipates that such programs increase farmland values. In the provincial analysis, the 
results for variable X17 suggest a statistical influence on farmland values which support 
the hypothesized relationship. In the census division analysis, variable X27 appears to 
have a statistically significant influence on the quantities of farmland transferred. 
Increased levels of concessional credit are associated with increased quantities of 
farmland transferred. However, neither the predetermined variable for quantities of 
farmland transferred or variable X27 measuring levels of concessional credit extended 
have a statistically significant influence on census division farmland values. However, the 
variation in census division farmland values may be largely explained by the dummy 
variables accounting for time-series and cross-sectional influences. The influence of 
concessional credit on farmland values (either a direct influence as an explanatory 
variable or a recursive influence as an explanator of quantities of farmland transferred) 
may not be fully revealed in the census division analysis. Accordingly, the hypothesized 
relationship between levels of concessional credit and variations in Alberta farmland 
values is not rejected. 

Partial Adjustment to Economic Information 

The partial adjustment hypothesis of a sluggish’ response to current economic 
information, developed in Chapter Four, suggests that farmland purchasers might adjust 
slowly to current economic forces in the farmland market and tend to rely on previous 
farmland values. In the provincial analysis of farmland values, the lagged dependent 
variable DV 1,., is statistically significant in all specifications, a feature which is consistent 
with previous farmland values having an influence on current values. This result suggests 
that farmland purchasers respond to previous farmland values as well as to current 
economic forces. 

The adjustment coefficient derived from the estimated coefficient of DV1,., Is 
predicated on a weighted moving average of past farmland values. Since the adjustment 
coefficient is greater than O and less than 1, the weights appear to decline over time. The 
closer the adjustment coefficient is to O, the greater is the the number of past period's 
prices that are included in the adjustment process. The results suggest that the time 


horizon (of previous farmland values) included in the adjustment process appears 
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relatively long.®? 

The adjustment coefficients estimated in the various equations tend to vary in 
response to the inclusion or exclusion of other explanatory variables. However, there 
does appear to be a reasonably consistent range (for the adjustment coefficient b) 
between .25 and .15. This range of adjustment coefficients suggest that the adjustment 
process covers periods ranging from 10 to 15 years. The adjustment coefficient can 
also be used to calculate the long run coefficients for the parameter estimates given in 
the estimating equations. The long run equilibrium price for farmland cannot be observed 
since economic forces (which have an influence on farmland values) are continually 
changing. However, the adjustment coefficient is defined as a constant proportion of the 
difference between the long-run equilibrium price and the current price. The parameter 
estimates derived from the estimating equations are short-run coefficients which can be 
divided by the adjustment coefficient to obtain estimates of the long-run coefficients. In 
the provincial analysis of farmland values, when variable X16 is included in the same 
mode! as DV 1,_, (Equations 6.19 to 6.21), this farm size variable has significantly reduced 
coefficients. However, dividing these estimated coefficients by the adjustment 
coefficients (derived from the (1-b) coefficients of the DV 1,_, variables) gives long run 
coefficients of farm enlargement that are very close in value to the estimated 
coefficients of X16 from those model formulations when DV 1,_, is not included. This 
feature could suggest that the estimated coefficients for X16 in models which do not 
include the lagged dependent variable (Equations 6.16 to 6.18) are long run coefficients. 
The Quantity of Farmiand Transferred 

The hypothesis developed in Chapter Four with respect to the quantity of 
farmland transferred suggests that the level of transfers have an influence on farmiand 
values. In the census division analyses, the quantities of farmland transferred are 
estimated in the first step of the recursive model. The predicted quantities of farmland 
transferred are then included as predetermined variables in estimating census division 
farmland values. A number of predetermined variables are tested in the equations 


°° The number of past prices that are included in the adjustment process may be 
estimated by the following formula: 

il Sl Tee) Pe <6 
This formula determines the sum of weights for O past prices such that the amount to be 
included in the adjustment process is less than or equal to an arbitrarily determined small 
amount e . For further discussion see Nerlove (1956, pp. 496-509). 
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estimating farmland values; however none of these are statistically significant. 
Consequently, the hypothesis is not supported and is thus rejected. The limitations of the 
model used in analyzing pooled cross-sectional and time-series data have been 
discussed above. The quantity of farmland transferred is one variable which may not 
reveal an influence on farmland values since most of the variation in the dependent 
variable is accounted for by dummy variables. Therefore, the quantity of farmland 


transferred should be given further consideration as an influence on farmland values. 


C. Economic Implications 

A number of factors are indicated as having an influence on Alberta farmland 
values. However, this empirical analysis does not allow for definitive conclusions with 
respect to these factors. Alberta farmland values are determined in many _ individual 
micromarkets which are not fully linked to one another. Therefore, the relative influence 
of these variables may be determined by a unique set of factors in these individual 
markets. Specific factors such as economic returns, technology and nonagricultural 
influences are likely to have a continued presence in the Alberta farmland market. Long 
run implications for farmland values are discussed with respect to these factors. 

The Productive Returns to Farmland 

The productive returns to farmland are an influence on farmland values that are 
largely determined by commodity prices, international trade, input costs and elements of 
government policy. Favorable economic returns to farmland in the early and mid- 1970's 
were largely related to increases in agricultural commodity prices. Many producers who 
acquired farmland prior to this time achieved real capital gains as increased agricultural 
incomes led to increased farmiand values. 

International trade, particularily with respect to grain, was and Is likely to remain 
an important component of the productive returns to farmland. A number of events that 
have led to increased farmland values have originated in international markets. These 
appear to include undervalued North American currencies in the early 1970's, changes in 
world populations and income levels as well as production shortfalls. Canada’s role in 
international grain markets may be enhanced by multilateral trade negotiations to gain 


greater access to world markets. However, the long run implications for farmland values 
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are more likely to be influenced by Canada’s grain trading role which is at least partly that 
of a residual supplier of grain to world markets. Canadian exports of grain will likely 
grow in response to a moderate growth in the world demand for grain. Depending on 
cost levels, economic returns to farmland and farmland values might be expected to 
grow as well. 

Recent declines in commodity prices and uncertain prospects for their 
improvement may cause the rate of farmland value increases to decline. Individuals who 
acquired farmland in anticipation of increasing economic returns may face cash flow 
shortages and declining levels of real capital gains. Over the 1970's reduced stocks of 
grain in the world market have been associated with increased volatility in future 
agricultural prices. Therefore, the productive returns to farmland could reflect this 
volatility and thus cause uncertainty in the farmland market. As well, periodic divergences 
between the economic returns attained in the crops sector and the livestock sector may 
have specific regional influences on farmland values. 

Changes in input costs have tended to have a major influence on changes in the 
productive returns to farmland in the past 10 years. Previously, input prices were 
relatively stable such that variations in economic returns were primarily determined by 
agricultural product prices and productivity. Interest costs are a relatively recent concern 
in the agricultural sector. Very little is known about the influence of increasing interest 
costs on economic returns, however, they likely contribute to reduced productive 
returns. Continued high levels of interest costs, therefore, could cause farmland values to 
decline. Furthermore, very little is known about the adequacy of financing for agricultural 
producers. Consequently, whether producers are soundly financed and able to make 
adjustments to changing economic conditions may have an important influence on future 
farmland values. Established producers may be able to use their equity to make 
adjustments and maintain viable operations. However, some recent entrants into the 
agricultural sector who are highly leveraged may face severe cash flow shortages and 
thus might have to liquidate farm assets at a time when the market is “soft’. The strength 
and ability of agricultural producers and other landowners to maintain ownership in land 


may be a major influence on farmland values. 
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Government programs provide benefits which increase the economic returns to 
farmland. The availability of concessional credit as well as the reduced interest rates 
these programs offer are associated with farmland values suggesting a causal 
relationship. Concessional credit is likely to continue to influence farmland values by way 
of credit availability and terms of credit. Credit availability might encourage producers to 
achieve economies of size which would have a positive influence on farmland values. 
Lower interest rates are one component of concessional credit programs that could 
result in increased economic returns to farmland and increased farmiand values. Such 
specific influences between programs of concessional credit and farmland values have 
not been identified in this study. They are, however, certainly worthy of further | 
investigation. Other government programs might also influence farmland values. In the 
Canadian context there appears to be a movement toward greater government 
involvement in the agriculture sector. Supply management programs limit production 
levels in order to generate greater economic returns to producers of specific 
commodities. Although these programs presently apply to land-intensive industries which 
do not have large land bases, the value of production quota may be capitalized into land 
values. Similarily, increased emphasis on income stabilization in the grain sector, might 
lead to benefits of the program being capitalized into land values. Existing programs 
which provide a degree of risk reduction could also have an influence on farmland values. 
Therefore, programs of crop insurance and reduced transportation costs are specific 
programs which could be associated with influences on farmland values. 

Technology 

Agricultural producers may be able to offset narrowing margins in agricultural 
production through the combined benefits of technological progress and economies of 
scale. Technology might be most apparent in the substitution of capital for labor. The 
adoption of mechanical technology is partially induced by increases in the price of labor 
relative to the price of capital and has tended to be associated with increasing farm size. 
Farm operators expand to achieve economies of size since the cost of production per 
unit is reduced. The long run implications of cost-reducing technology may well involve 
continued increases in farmland values. As producers strive to achieve optimum 


technology, they may continue to increase the optimum economic size of farms. 
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Technological progress in the areas of management and biology may have a more 
promising potential than continued machine based technology. This progress would 
contribute to increased economic returns to farmland and thus likely stimulate the 
demand for farmland. The implications of technological change are also affected by the 
character of demand for agricultural products. An increased supply of agricultural 
products together with relatively elastic or increasing demand, would result in increased 
economic returns and increased farmland values. In contrast, supply increases which are 
confronted with relatively inelastic demand where expansion of export sales is lacking 
would reduce industry level gross economic returns. Consequently, farmland values 
would be expected to decline. 

Nonagricultural Influences 

General price increases and the factors of economic development, population 
growth and rising income levels appear to be influences on farmland values that originate 
in the nonfarm sector. Nonfarm demand for farmland will likely be most apparent in a 
period of continued economic development. Periods of relatively strong economic 
growth are expected to lead to an expanded demand for farmland for transportation, 
industrial, commercial and residential purposes. In periods of moderate economic growth 
such urban growth is not necessarily a major user of farmland. However, the higher 
values of land converted to urban use can be expected to influence surrounding land. This 
"ripple’ effect may have a relatively greater impact on farmland values than the 
performance of the general economy. 

General price changes tend to have an influence on the economic returns to 
farmiand. As well, general price increases could lead to expectations that previous levels 
of real capital gains (in farmland values) will continue. Farmland is a real asset which 
generates some productive returns and may have much appeal as a hedge against 
inflation. The future implications -of this influence on farmland values may largely be 
dictated by monetary and fiscal policy. Policies which involve maintaining interest rates at 
or below the rate of inflation and, perhaps, expanded government spending may be most 
likely to encourage speculative demand for farmland. Policies which lead to interest rates 
being maintained at levels higher than the rate of inflation may well limit increases in 


farmland values. As a result, speculative demand for agricultural land is likely to decline as 
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interest costs increase and the rate of inflation declines. 


D. Recommendations for Future Research 

This study attempts to evaluate those economic factors which might influence 
farmland values in Alberta. The objectives of the study include determination of those 
factors which exert an influence on provincial and census division farmland values and 
development of models to test variables hypothesized to have an influence on farmland 
values. Economic theory relating to farmland values and information from previous 
studies were used to develop hypotheses to explain the variation in farmland values. The 
statistical results and economic conclusions suggest a number of factors which seem to 
be strong explanators of variation in farmland values. The estimated elasticity coefficients 
for previous farmland values and farm size suggest that these factors could have the 
greatest relative impact on Alberta farmland values. Expected productive returns to 
farmland appeared to have an influence on farmland values. Those variables which 
emphasized more recent levels of economic returns rather than those of many past 
periods appeared to have more influence. General economic development, technological 
progress, expectations of real capital gains and levels of concessional credit also appear 
to have influences on farmland values. 

Not all of the objectives set out in this study are achieved. The models presented 
tend to be of a reduced form nature and thus do not reveal the many forces which 
determine farmland values. Major problems with the time-series data used in the 
provincial analysis are the high levels of correlation among explanatory variables. The 
estimated coefficients of explanatory variables are influenced by the inclusion or 
exclusion of other variables which might be similarily related. The aggregated nature of 
these data likely also contributes to the high level of correlation among the variables. 
Therefore, improved analyses may be gained in future studies by using data which are 
less highly aggregated and by using transformations of the data which might reduce the 
levels of correlation. The census division analysis of pooled time-series and 
cross-sectional data may limit economic interpretations since the method employed to 
evaluate the pooled data may tend to obscure the influence of explanatory variables. 


Other methods of evaluating pooled data, although more complex, are likely to provide a 
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more refined analysis. Data pooled over time and over census divisions provide a 
beneficial insight to farmland values and reduce the complications of multicollinearity and 
autocorrelation. Further research incorporating pooled data with more refined 
econometric techniques is highly recommended. 

The analysis undertaken in this study is able to answer some questions. However, 
many questions remain unanswered and many new questions arise for consideration. The 
influence of quantities of farmlana transferred was tested as a hypothesis but may have 
been victimized by an inefficient model. This economic force deserves greater emphasis 
in future studies as do the determinants of the market supply of farmland. Programs of 
concessional credit likely have an influence on farmland values. However, the true 
relationship between concessional credit and farmland values could be based on the 
availability of credit or the benefit of lower interest rates. Information on the relative 
impact of these two components of credit programs would be important knowledge in 
the context of better understanding the farmland market. Further questions which might 
be considered in the analysis of farmland values concern the importance of farm 
enlargement and whether expansion purchases are to achieve economies of size or to 
accumulate wealth. Inflation is a major factor in the determination of farmland values; 
however, relatively little is known about how inflation affects the behavior of market 
participants. Productive returns to farmland and expectations of productive returns to 
farmland appear to be fundamental! forces in the farmland market. Unfortunately, these 
forces have not been sufficiently researched to determine the components of such 
returns, how these components have varied over time and how they are incorporated 


into expectations. 
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Appendix B-Further Estimates of Provincial Farmland Values 
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Table B.1:Further Estimates of Provincial Farmland Values Using Nominal Value Data. 


Equation 


Adjusted R?: 966 
F—statistic: 1046 
d-statistic: 692 


ele 


Adjusted R?: .963 
F-statistic: 950 
d-statistic: 904 


BaiZ 


Adjusted R*: 969 
F—statistic. 1187 
d=statistic: 770 


Ba3 


Adjusted R?: .961 


F—statistic: 452 
d-statistic: 796 


Variable 
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X4 
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X4o-4 


(Const.) 


BCG 
X14 
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(1940 to 1980). 


Coefficient 


0983 
76:50 


.1144 
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L096 
10.05 


Standard Error 
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t-statistic 
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Table B.2:Further Estimates of Provincial Farmland Values Using Real Value Data. 


Equation Variable 
B.20 X16 
(Const) 


Adjusted R*: 868 
F—statistic: 244 
d-statistic: 464 


Biz X14 


(Const.) 
Adjusted R*: 8059 
F-statistic: 154 
d-statistic: .753 


Be ALS 


(Const.) 
Adjusted R*: .785 
F-statistic: 136 
d-—statistic: .279 


B22 axe 


(Const) 
Adjusted R*: .787 
F-statistic: 138 
d-statistic: 952 


(1940 to 1980). 


Coefficient Standard Error 

205 013 

—-54.01 

8804 Orga 

23.42 

- 889 203 

258.42 

WO6Z 01 

—-14.20 


t-statistic 
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Table B.2(Continued):Further Estimates of Provincial Farmland Values Using Real Value 


Data. 
(1940 to 1980) 


Equation Variable Coefficient Standard Error 
B.24 DX4,., 1006 010 
DECG1 475 549 
(Const.) = 1O:52 


Adjusted R?: 966 

F—statistic: 1046 

O-Statistic..692 

# indicates variable not significant at the 5 per cent level. 
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DX4,.; 0158 
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Adjusted R*: .95 1 

F—statistic: 243 
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# indicates variable not significant at the 5 per cent level. 
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Table B.2(Continued):Further Estimates of Provincial Farmland Values Using Real Value 
Data. 
(1940 to 1980) 


Equation Variable Coefficient Standard Error t-statistic 
Bae 7 DECG1 Ve3S T27} (iss: 
DV te Wici= 9) 061 Wea 
X16 0497 011 4.39 
DX4,.; —,0009 001 20# 
(Const.) 145 


Adjusted R?: .991 
F-statistic: 1007 
d-statistic: 1.65 
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Table B.3:Further Estimates of Provincial Farmland Values Using Real Value Data. 


(1961 to 1980). 
Equation Variable Coefficient Standard Error t-statistic 
B.30 X13 7.825 1S 5.89 
DECG* 1.266 Soe Bies 
(Const) 56.39 
Adjusted R*: .792 
F—statistic: 35 
d-statistic: 284 
B.31 DX6 -.0084 600 0.00# 
X43 Wiese 2.68 2.94 
DECG1 oe 618 2.05 
(Const) SEN, 


Adjusted R*: .778 

F—statistic: 22 

d-statistic: 284 

# indicates variable not significant at the 5 per cent level. 


BiszZ DER 0634 .030 PLAY. 
DECGI 1.087 i356 3.06 
X13 1.794 2.87 25% 

(Const) Pe beST 


Adjusted R*: 836 

aStatistic i352 

d-statistic: 274 

# indicates variable not significant at the 5 per cent level. 
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Table B.3(Continued):Further Estimates of Provincial Farmland Values Using Real Value 


Data. 
(1961 to 1980) 


Equation Variable Coefficient Standard Error 
Bos DV tes 7995 29 
X17 347 096 
X13 840 1.38 
(Const) cA) 


Adjusted R*: 923 
F-statistic: 73 
d-statistic: 1.95 


B.34 Ris 8.10 1.74 
DECG1 1.40 1 (Sag 
Ailes 0613 .240 

(Const) S21 


Adjusted R*: .779 

F—statistic: 22 

d-statistic: .280 

# indicates variable not significant at the 5 per cent level. 
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Adjusted R?: 931 
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# indicates variable not significant at the 5 per cent level. 
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Table B.3(Continued):Further Estimates of Provincial Farmland Values Using Real Value 
Data. 
(1961 to 1980) 


Equation Variable Coefficient Standard Error t-statistic 
B.36 DV iles 7764 O39 783 
wale, Zoo 120 2.00 
DX6 36 270 1.48# 
(Const) eave xe: 


Adjusted R?: .931 

E-statistic 62 

d=statistic:. 1.25 

# indicates variable not significant at the 5 per cent level. 


B.36 KOK 11 — 3898 029 13.44 
DECG 1 1.798 185 9.69 
(Const.) 146.13 


Adjusted R?: 946 
F-statistic: 160 
d-statistic: 942 
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